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THE REACTION OF IODINE WITH PREPARATIONS 
OF THE THYREOTROPHIC HORMONE: 


By Lespia E. A. Wricgur and V. M. TrikoJsvs, 

From the Department of Medicine, University of 

Sydney, and the Department of Biochemistry, 
University of Melbourne. 


In the regulation of thyreoid function, iodine intake, 
circulating thyreoidal hormone and the thyreotrophic hor- 
mone of the anterior lobe of the pituitary all play 
important roles, although the interrelationships between 
these three factors still await clarification on the question 
of pituitary-iodine interaction Small amounts of iodine 
have been shown to reduce the effects on the thyreoid of 
thyreotrophic hormone concurrently administered to 
guinea-pigs (Anderson and Evans, 1937; Trikojus, 1939; 
Trikojus and Ellis, 1939) and to lower the content of 
thyreotrophic hormone in the pituitaries of rats (Loeser 
and Thompson, 1934). Whilst there is evidence to support 
the contention that iodine exerts its effects by direct action 
on the thyreoid gland (compare Means, 1944; Chapman, 
1941; Chapman and Higgins, 1944), the possibility of an 
additional indirect effect mediated through the pituitary 
gland has not been excluded, since there is a paucity of 
recent data concerning the distribution and function of 
administered iodine in reference to this gland. Considered 
otherwise, a reaction involving iodine and the thyreotrophic 
hormone might conceivably occur within the thyreoid 
gland, the tissues of which are highly specialized for 
iodine uptake and for reactions involving this element, 
while the thyreotrophic hormone is known to exert intra- 
thyreoidally its main physiological function. 

‘This investigation was carried out whilst one of us 


(L.E.A.W.) was in receipt of a grant from the National Health 
and Medical Research Council of Australia 
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MEDICAL APPOINTMENTS: IMPORTANT NOTIC 


EDITORIAL NOTICES 


In the experiments reported below, the reactions between 
iodine and preparations of the thyreotrophic hormone have 
been studied in vitro, under conditions of hydrogen ion 
concentration and temperature comparable with those 
occurring in the body, and the properties of the products 
have been examined (See also Trikojus, 1942.) 

AND RESULTS 


EXPERIMENTAL INVESTIGATION 


Thyreotrophic Hormone. 

preparations were chiefly used in this work 
limited quantity of a highly purified hormone con 
Junkmann-Schoeller units per milligramme 
(Junkmann and Schoeller, 1932) and stated to be free from 
gonadotrophic, growth and lactogenic factors. Chlorine 
(probably from sodium chloride), but no iodine, was 
detectable by microanalytical methods Nitrogen assay 
gave 14-2%, while the tyrosine value* (method of Lugg, 
1938) was 3:9% results have been calculated for 
material dried over phosphorus pentoxide in high vacuum 
B: A less pure preparation extracted from lyophilized ox 
anterior pituitaries as follows: 


Two 
ae 
taining 34 


These 


immes) was shaken for 
twenty-four room temperature with two litres of 
5 (weight in volume) sodium bicarbonate solution and 
esidue was further extracted with 700 
ilitres of the alkaline solution The 
supernatant liquors brought to pH 45 to 5°0 with 
acetic acid, the precipitate was centrifuged and discarded 
ind the clear liquor was poured into seven volumes of 
acetone with agitation The precipitate was washed with 
dried over phosphorus pentoxide and 
times with distilled water by shaking 
centrifuged, ind = = the combined 


Anterior pituitary powder (100 g 
hours at 
O-7 
centrifuged, and the 

millilitres and 300 mil 


were 


7:1 acetone/water, 
then extracted three 
for several hours nd 


Donated in 1939 by , sor W. Schoeller (Schering) as a 
special preparatior 

2This result is niy approximate and represents the mean 
of two readings (variation + 0-1) on the hydrolysate from a 
25-milligramme specimen This small quantity necessitated a 


slight modification of the original methods 
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liquors (about 600 millilitres) were poured into seven 
volumes of acetone. After being washed with 7:1 acetone to 
water, and with acetone, the precipitate was dried in vacuo 
over phosphorus pentoxide The yield was eight to ten 
grammes of a white powder, completely soluble in water and 
containing according to ipproximate assays, one to 
three Junkmann-Schoeller units per milligramme Dialysis 
increased the activity to approximately five units per milli- 
eramine 
lodination. 

For iodination the method of Ludwig and von 
Mutzenbecher (1939) was purposely chosen, since it pro- 
vides a medium for the conversion of tyrosine containing 
proteins into derivatives comparable in their action with 
thyreoglobulin; such conditions may be considered as 
partly reproducing those present in the thyreoid gland 

Finely powdered iodine, or, in the case of very small 
quantities, iodine as concentrated solution of iodine in 


methanol, was added to a 25% solution (weight in volume) 
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100 milligrammes were used with a range of 0:8% to 40% 
weight of reacting iodine, while for the iodination of prepa: 
tion B larger amounts (up to ten grammes) were treated 
with the constant proportion of 40% of iodine in all expe: 
ments Table I). At the conclusion of the reaction 
solution was cooled and poured into seven volumes of aceto: 


(see the 


containing acetic acid (equivalent to the bicarbonate used 
the precipitate was washed with 7:1 acetone to water, the 
with acetone, and dried over phosphorus pentoxide in vacu: 
It was then dissolved as far as possible in N/40 sodiw 
hydroxide solution (four milligrammes per 100 millilitres) 
the clear separated liquor was dialysed until free from 
iodide ion and was then treated with seven volumes ot 
acetone containing the equivalent of acetic acid. Aft 


being washed twice with ethanol and twice with acetone, th 
precipitate was dried over phosphorus pentoxide in vacu: 
From 100 milligrammes of the purified hormone A recoveri 
of iodinated material as high 95 milligrammes wer 
obtained. Lower percentage yields were obtained from th: 
crude hormone. The iodoproteins were obtained as white t 
pale yellow powders readily soluble in water or salin 
solution 


as 


lodine Analyses. 

Iodine assays were carried out in the apparatus devised 
by Leipert (1933), the modified procedure of Baumann and 
Metzger (1939) being used. In certain instances (marked 
with an asterisk in Table I) check analyses were made by 
means of the micro-Carius technique (by Dr. G. Burger, 
University of Adelaide). 


ABLE I, 


of the hormone in aqueous sodium bicarbonate solution 
(three milligrammes of sodium bicarbonate per two milli- 
grammes of iodine used), the temperature being maintained 
at 37° Cc. The reaction vessel was a flask or test tube fitted 
in either case with a _ side-neck and stirrer with glass 
bearing Iodine was taken up immediately by the protein 
in the early stages, but for complete saturation with the 
larger quantities, the reaction was allowed to proceed until 
the colour of the solution was pale yellow In the case of 
the purified hormone A, quantities of 50 milligrammes or 
lodination of Thyreotrophic Hormone 


B, One to Three Units per Milligramme). 


Reacting Iodine. 


(Milligrammes Iodine in 


micro Carius method (Dr. Burger). 


* Analyses by 


Products of the Reaction between Iodine and the Thyreotrophic Hormone (Preparations A, 34 Units per Milligramme, and 
Iodine Values of the Modified Hormones and the Results of Qualitative Guinea-Pig Tests for Residual Thyreotrophic 
Activity and for Free Phenolic Hydroxyl (Millon’s Reaction). 


Thyreotrophic Activity. 


Result of 


























per 100 Preparation Product. 
Milligranimes Number. ( Percentage.) Milligrammes | Period. Number of Millon’s Test. 
of Hormone.) per Day. (Days.) Animals. Result. 
Purified Hormone A (34 Units per Milligramme.) 
40 Ww. 7-6! l 5 2 Negative. Negative. 
. 7°3 
40 We 7:3! 4 5 2 Negative. Negative. 
7°6 
40 W 13 6°38! ; 4 2 Negative a 
6-6 
20 Ww ll 4-3) 3 4 2 Negative Negative. 
4°5 
: s Wie 2-0! & 2 ? - - 
- We 2-6 l 2 2 Positive. Positive. 
‘ Wo 0-49! J 2 2 Positive. Positive. 
’ 0-40° 
4 W 4A 0-30" 3 4 2 Positive. | Positive. 
16 Ww F 0°24 l 2 2 Positive. Positive. 
0-20 
0-8 Ww 10 0-31" 3 2 2 Positive. Positive. 
Hormone Preparations B (Crude Hormone). 
40 Ww 1+B +6 10 4 2 Negative. Negative. 
40 Ww Cc 5 4 2 Negative. Negative. 
40 Ww D2(i) 3:8 10 4 2 Negative. Negative. 
3°6 
40 Wine 4-0 10 4 2 Negative. Negative. 
D2il) 4-1 
3°9 
40 Ww D2(iii) : 9 10 4 2 Negative. Negative. 
4-8 
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PaBLe I 
Mean Thyrevid Acinar Cell Heights of Guinea-Piga after Treatment for Three Days (Two Injections) with W F (1 =0°27%) and W, . (1 =2-65°%,), lodohormones Resulting 


from Hormone Preparation A (34 Units per Milligramme). Statistical Evaluation of Data 


Acinar Cell Heights 


Number (ta) 
Group Number and in : 
Treatment Sample 
n) Standard 
Mean Error 
I Wy 1-0 milligramme per 
day 4 » 7s “25 
li. W k 0-5 milligramme per 
day 4 4-10 | ee 
ll Wy 0-2 milligramme per 
day j 4°25 oz 
IV. Uniodinated hormone (pre- 
paration A); five units 
(0°14 milligramme) per 
day 6°87 O-°27 
V. We: 0°25 milligramme per 
. day 4 5 OO 0-23 
VI. Controls . 8°73 0-16 


Animal Assays. 
Thyreotrophic Activity. 

Immature guinea-pigs (about 200 grammes in weight) 
were injected intraperitoneally for short periods (two to 
five days) with equal parts of a saline solution of the 
substance; they were sacrificed twenty-four hours later 
and the thyreoids were removed and examined micro- 
scopically (eosin-hematoxylin stain). Two animals were 
used for each substance tested. If hyperplasia and colloid 
absorption were exhibited by the thyreoids of both animals, 
a positive thyreotrophic response was recorded (Table I). 
Two control animals were used in each test. 

The material available from the several experiments 
involving partial iodination was insufficient for quantita- 
tive assays. However, with the preparations from two 
experiments (W,, and W,), in which residual thyreotrophic 
activity was present after reaction with small amounts of 
iodine, a comparison of the thyreotrophic potency was 
made with the original uniodinated hormone (preparation 
A) Table II shows the mean acinar cell heights of the 
thyreoids of the groups of animals receiving injections of 
the stated quantities of iodinated material, together with 
those of a normal control group and of one receiving five 
units (0-14 milligramme) of preparation A. Individual cell 
heights represented the mean values of 50 acini per section 
eut longitudinally near the centre of each gland, the tech 
nique being essentially similar to that described by 
Griesbach and Purves (1943), an etched scale on thin glass 
and a magnification of 1,000 being used The data were 
analysed by the analysis of variance technique, 
which showed that the variation due to treatment was 
highly significant (fF 28°60, P < 0-001) The standard 
errors of the means were derived from the error variances 
in the analysis with 21 degrees of freedom Hence, in 
testing the difference between any two means, the value of 
t obtained had 21 degrees of freedom associated with it, 
and the criterion of significance was that the probability 
corresponding to this value of ¢ should be less than 0-05 
The results show that a considerable reduction in thyreo 
trophic activity had been brought about by the action of 
small amounts of iodine Preparation W, at a weight 
level seven times that of the uniodinated hormone had 
significantly less activity, while one-half and one-fifth of 
this dose effected no change in the thyreoid gland 
Preparation W,, was ineffective at the level of 0-25 milli- 
gramme per day, although slight activity was qualitatively 
detected (Table 1) at the higher level of one milligramme 
per day 

In Table I are also recorded the results of the reactions 
of the iodinated products with Millon’s reagent It may 
be noted that although casein, horse and human serum 
albumin and purified thyreoglobulin all gave _ positive 
results to Millon’s test, only thyreoglobulin gave a negative 
result after each of these proteins had been iodinated under 
the conditions of Ludwig and von Mutzenbecher (1939) 
and with the ratio of reactants used by these workers 


Significant 
Differences Standard 
bet ween D/F Difference Error t P 


Samples 


VI I 21 2:0 0): 2s 7°27 0-001 
VI-I\N 21 S14 0-31 10-07 0O-O01 
1\ I 21 1-09 0-35 TD 0O-o1 
ivV- il 1 3-77 0-35 7 se 0-001 
IV-Ill 21 2-59 0-35 7°37 0-001 
Iv- V 21 2-97 0-35 8-43 0-001 


talithyreotrophu Activity. 

For the estimation of antithyreotrophic activity the test 
substance, in saline solution, was. administered intraperi- 
toneally in divided doses during a period of four or five 
days, while in addition an injection of thyreotrophic 
hormone was given by the same route concurrently or on 


rape Ill 
Results of Qualitative Tests for Antithyrestrophic Activity in Highly lodinated 
Preparations of Thyreotrophic Hormone (For lodine Contents of Products 
see Table I Guinea-Pig as Test Animal 
Prepara- 
tion Milli- Number 
Number grammes Period Supplementary of Result 
(ledo- per Day Days Hormone.* Animals 
hormone 
lodinated Purified Hormone A 
Ww. 2 ) units 2 Positive 
WwW, 4 ) 5 » units. 4 Positive 
lodinated Hormone Preparations B 
WwW 1.8 10 4 2>5 milli- 2 Positive 
ZTaAilnes 
Ww, 5 4 25 milli- 2 Positive 
grates 
5 4 25 units 2 Positive 
Ww 0 2 >m - 2 On 
DXi 1 4 25 milli 2 Positive 
granites 
10 4 25 units 2 Positive 
W pai 10 4 2 >» milli- 2 Positive 
grates 
10 4 2» 5 units 2 Positive 
Ww D2(iii) 10 4 2» 5 milli- 2 Positive 
grammes 
10 4 2 >» units 2 Positive 
1 Hormone expressed a nits” refers to hormone A; as “milligrammes’’ 
to the hormone preparati in the B series used for the particular iodination 


the last two days of the assay period. The animals were 
sacrificed twenty-four hours after the last injection and 
the thyreoids were submitted to microscopic examination, 
antithyreotrophic activity being designated as “positive” 
when the epithelium was not raised and when there was 
retention of colloid (Table III). Control pairs of animals 
receiving hormone or iodinated product alone were used in 
each test 

In a comparative test of antithyreotrophic activity, five 
groups of four guinea-pigs were injected with preparation 
W, (four milligrammes per day for five days), and on a 
basis of equivalent iodine content, with iodocasein (Ludwig 








o44 


and von Mutzenbecher, 1939), thyroxine, diiodotyrosine and 
potassium iodide respectively, the last three compounds 
being administered subcutaneously and the other two 
intraperitoneally In addition, all animals received five 
units per day of thyreotrophic hormone (preparation A). 
Two further groups provided normal controls and animals 
in receipt of thyreotrophic hormone only. The results of 
statistical treatment, by the analysis of variance tech- 
nique, of the mean data obtained from measurements of the 
thyreoid acinar cell heights in the several groups are 
presented in Table IV. These show that only iodocasein 
was able to inhibit completely the effects of concurrently 
administered thyreotrophic hormone. Both thyroxine and 
the iodinated hormone (W,) provided some protection, 
but the mean acinar cell heights of the groups receiving 
potassium iodide or diiodotyrosine together with hormone 
did not differ significantly from those of the group 
receiving hormone alone. The comparatively large doses 
of hormone used (a total of 25 units per animal) and the 
short period would explain the absence of a potassium 
iodide inhibitory effect in this experiment. The criterion of 
significance used was that the probability P, corresponding 
to ¢ values associated with 21 degrees of freedom, should 
be less than 0°05 


PABLE IVA. 
Comparison of Antithyreotrophic Effects of lodinated Thyreotrophic Hormone 
(W, from Hormone Preparation A; I =6-82; 4 milligrammes per day) and 
Thyroxine (7'.), Potassium lodide (K1), Diiodotyrosine (D1.7.) and lodocasein 
(.U., 4 milligrammes per day), all at lodine-Equivalent Dose Levels. Injections 
Daily for Five Day# concurrently with Thyreotrophic Hormone (T.H., 5 units of 
Preparation A). Mean Thyreoid Acinar Cell Heighta and Significant Differences 
betueen Groups 


Standard 


Group 
Error 


Number Treatment Mean. 


Controls 


Hydrolysis Experiment with lodinated Hormone (from 
Preparation B). 

Since the iodination of tyrosine under the conditions 
used in this paper generally does not stop at the stage of 
substitution to 3:5 diiodotyrosine, but proceeds to the 
formation of thyroxine (Ludwig and Mutzenbecher, 1939; 
see also Harington and Pitt Rivers, 1945), attempts were 
made to isolate in a pure condition the iodine-containing 
fragments of the protein after hydrolysis, as in the 
following experiment. Preparation W,,, (3-1 grammes; 
I = 3-6%) was hydrolysed with bartya under the conditions 
used by Ludwig and von Mutzenbecher (1939) except that 
the temperature of the heating bath was raised gradually 
to 135° to 140° C., this temperature range being maintained 
during the last seven hours. However, neither the resulting 
crude acid-insoluble material (42 milligrammes; I = 23-4%) 
nor the mother liquor could be resolved into thyroxine, 
diiodotyrosine or other crystalline product. An appreciable 
thyroxine content was not anticipated, since animals 
injected with W,,», and other highly iodinated preparations 
in both series, continued to gain in weight during 
treatment 
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Deiodination Experiments. 

Harington and Neuberger (1936) were partly successful 
in regenerating hormonal activity in iodo-insulin (pre 
pared under strongly alkaline conditions) after catalytic 
deiodination (hydrogenation); but we were unable, by 
treatment along similar lines, to restore thyreotrophi 
activity to our highly iodinated materials inactivated as 
described above. Platinum oxide, palladium-barium sul 
phate and _ palladium-calcium carbonate, prepared by 
standard methods, were tried as catalysts, the activity of 
the last-mentioned being checked by demonstrating the 
conversion of pure diiodotyrosine to tyrosine in high 
yield under analogous conditions. Blatherwick, Bischoff, 
Maxwell, Berger and Sahyun (1927), and Jensen, Schock 
and Sollers (1932), showed that iodine in dilute aqueous 
solution in the pH range of 6-8 to’8-0 caused irreversible 
inactivation of insulin. 


DISCUSSION. 


It may be concluded from the results reported above 
that inactivation of both crude and purified thyreotrophic 
hormone can be brought about in vitro by iodine under 
conditions of pH and temperature corresponding to those 
occurring in the body. By prolongation of the action of 
iodine, iodoproteins of high iodine content were obtained 
which could provide significant protection from the effects 
of the original hormone concurrently administered to the 
guinea-pig. It is not suggested that this apparent reversal 
of the function by iodine is of physiological importance; it 
is probably related to the inhibitory effect of a low content 
of thyroxine in the highly iodinated proteins brought about 
under the conditions of iodination used in these experi- 
ments. However, all our preparations contained iodine 
in varying amounts, and since, in the absence of suitable 
equipment, we were unable to establish the homogeneity of 
even our purified hormone, it should be considered whether 
the inactivation of the hormone by iodine is merely 
apparent. Iodine may have been taken up by a protein 
contaminant, so that the latter was rendered antithyreo- 
trophic, with progressive increase in potency, the hormone 
fraction remaining comparatively unchanged. However, 
the fully iodinated products (for example, preparations 
W, and W,) were only moderately antithyreotrophic 
towards concurrently administered hormone (five units per 
day; see Tables III and IVa), whereas if the hormone 
fraction had not been affected by reaction with iodine, the 
modified contaminant would have been required to 
neutralize a much greater quantity (100 or more units per 
day) in the tests carried out on these products (also W,, 
and W,,) for thyreotrophic activity (Table I). It is, there- 
fore, a reasonable assumption that iodine exerts a direct 
inactivating effect on the hormone component. In view 
of the consistently low iodine contents of the products 
obtained by iodination of the purified hormone with up to 
4% reacting iodine (Table I), in association with a pro- 
nounced reduction in thyreotrophic potency as exemplified 
in Table II, it seems likely that the preferential mechanism 
of inactivation is oxidation and not iodination. Blatherwick 
et alii (1927; see also Jensen et alii, 1932) observed that at 
pH 8-0 only one-eighth to one-seventh of the amount of 
iodine was necessary to inactivate insulin as to saturate 
the molecule with this element. 

If iodine-inactivation of the thyreotrophic hormone were 
to occur in vivo either in the thyreoid or pituitary glands, 
or even elsewhere in the body, some clarification of the 


TABLE IVB, 


Significant Differences (y=21). 


Standard 


Group 
Error 


Number. 


_ 


Difference. 


93 0°43 
0°43 
0°43 

0-43 

3 
3 


* tone 


0 
0 


Standard 


Group 
Error. 


Number. Difference. 


NAIDSto- 
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ysiological effects of iodine might be afforded. No 
tirely satisfactory explanation has yet been given of the 
chanism or mechanisms by which iodine brings about 
temporary amelioration of the symptoms of Graves’s 
ease. The conclusion to be drawn from various investi- 
tions is that within the hyperactive thyreoid gland both 

e rate of cellular respiration and that of secretion are 

sed, while de Robertis (1943) has demonstrated by 

icrotechniques an increased proteolytic activity in the col 

d material, and has assumed a consequential additional 

gradation of thyreoglobulin into diffusible components 

ie thyreotrophic hormone would appear to act as an 
celerator for the various enzyme systems involved 
rhaps at different levels. 

Salter and Lerman (1936; see also Salter, 1940) explain 

ie action of iodine in thyreotoxicosis on the basis of a 

versal of the enzyme systems in favour of synthesis and 

trafollicular deposition of hormone, whereas it may be 
iferred from the observations of de Robertis (1943) that 
proteolytic enzyme (or enzymes) is involved with 

educed or reversed function. Soskin and Levine (1944) 
have offered the suggestion, based on the observations of 
Reineke and Turner (1942), that overiodination of casein 

ads to iodocaseins of low potency, that the colloid of the 
thyreoid of Graves’s disease is similarly affected by the 
iodine administered. However, the studies of Gutman, 
Benedict, Baxter and Palmer (1932) and of Cavett and 
co-workers (1935, 1936) do not reveal an abnormally high 
iodine content in the colloid of the preiodized glands taken 
at operation. 

Rawson and colleagues (1943) have made the funda- 
mental observation that the pituitary hormone is partly 
inactivated by association with thyreoid tissue, particularly 
that of toxic goitre (taken in all cases from patients treated 
preoperatively with iodine, which, according to Gutman et 
alii (1932), leads to an increased inorganic iodine content 
in the gland). As reported by Means (1943, 1944), further 
investigation has shown that the mechanism of inactivation 
is oxidative in nature, and that activity can be restored 
by reducing agents such as glucose or ascorbic acid 
Moreover, thyreotrophic hormone has been shown to be 
present in appreciable quantities in the urine of patients 
suffering from thyreotoxicosis, but in an inactive form. 
Translating these observations to conditions in vivo, it 
would seem that a greater degree of “inactivation” by 
thyreoid tissue in a state of hyperfunction would represent 
a shift of the equilibrium towards the oxidized form of the 
thyreotrophic hormone. 

In toxic goitre there is an elevated receptivity for iodine 
as demonstrated by American investigators with radio 
active iodine (for example, Hertz, Roberts and Salter, 
1942). If iodine is the effective oxidizing agent in the 
biogenesis of thyroxine (Harington and Pitt Rivers, 1945), 
then its presence in increased amount in the hyperactive 
gland should favour the synthetic process, while another 
role might involve, according to our results, a reduction 
in the concentration of “active” thyreotrophic hormone 
available to the gland by intrathyreoidal reactions con- 
cerned with a simple iodine-oxidation of the stimulator. 
Exacerbation of the symptoms of the disease when iodine 
treatment is prolonged could be accounted for by the 
assumption of a further increase in thyreotrophic hormone 
production by an abnormally functioning pituitary gland, 
in the presence _of a lower concentration of circulating 
thyreoid hormone. Intrathyreoidal inactivation of thyreo- 
trophic hormone by iodine will not now be so effective as 
initially, since the avidity of the originally hyperplastic 
gland for iodine becomes diminished as colloid accumulates 
under the influence of this element. 


SUMMARY. 

1. Under conditions of hydrogen ion concentration and 
temperature comparable with those existing in the body, 
iodine has been shown to react with preparations of the 
thyreotrophic hormone yielding ultimately completely 
inactivated products, containing iodine, which exhibits in 
fact some antagonism towards hormone concurrently 
administered to the guinea-pig. It is considered that the 
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mechanism of inactivation is primarily one of oxidation 


rather than of iodine substitution. 

2. With the assumption that inactivation of the thyreo- 
trophic hormone by iodine can occur in vivo, particularly 
intrathyreoidally, a mode of action of this element, when 
administered in Graves’s disease, is discussed. 
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ADDENDUM 

Since this paper was prepared for publication, two com- 
munications have been received which have a bearing on 
the above discussion Rawson, Moore, Peacock, Means, 
Cope and Riddell (1945) also consider the possibility that 
the involuting effect of iodine in Graves’s disease may be 
due to an inhibitory action on the thyreotrophic hormone, 
but they point out that normal subjects in receipt of iodine 
therapy do not develop symptoms of hypothyreoidism 
Consequently these workers prefer to assume the mode 
of action to be concerned with the inhibition of an 
increased sensitivity of the thyreoid cell to the thyreo- 
trophic hormone. However, iodine and _ thyreotrophic 
hormone interaction would alter both components func- 
tionally, with consequent changes in the iodine-thyreoid- 
pituitary equilibrium. In the normal subject given iodine, 
readjustment to the requisite balance could more readily 
be effected than under the conditions existing in the 
thyreotoxic subject with extensive’ initial metabolic 
derangement and a pituitary gland under stress 

De Robertis, in continuing his studies on the proteolytic 
enzyme of thyreoid follicles, has briefly reported (de 
Robertis and Nowinski, 1946) the results of in vitro studies 
which revealed pronounced inhibition of proteolytic activity 
by free iodine (but not by potassium iodide). Whether 
this is the clinical effect of iodine, as suggested by 
these authors, or a supplementary function, must await 
further clarification 
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Reports of Cases. 


A CASE OF TUBERCULOUS ULCER OF THE VULVA 
By W. D 
Sydney. 


CUNNINGHAM, 


Tne patient, a widow for seven aged thirty-one 
years, came to the Anti-Tuberculosis Dispensary com- 
plaining of cough and sputum of two years’ duration, of 
loss of weight and of frequent night sweats. She had been 
treated in 1943 for pleurisy and in 1945 for dengue fever. 
Her father and uncle had both been treated for pulmonary 
tuberculosis X-ray examination of her lungs revealed 
bilateral tuberculosis with cavitation. She complained of a 
vaginal discharge and was referred to the gynecological 
out-patient department. The vaginal discharge had been 
present for two years and was profuse and yellow in colour. 
Her menstrual periods were regular, and had a twenty-one 
day cycle and a duration of seven to twelve days; the 
loss was moderate. Four years earlier she had had a mis- 
carriage at the third month of pregnancy, but no other 
pregnancies. 

On examination of 
and colour appeared 


years, 


condition 
normal. 


general 
were 


her 
breasts 


the 
good. 


patient, 
The 
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Vaginal examination revealed a shallow ulcer of irregy 
outline approximately two centimetres in diameter, w 
a shaggy yellow floor and undermined edges, situated 
the inner surface of the right labium minus, extending 
the fourchette downwards and to the hymenal tags up | 
right vaginal wall. It was exquisitely tender. No ingui: 
adenitis was present. The uterus, cervix and Fallop 
tubes appeared normal. 

was admitted to hospital In a smear 
culture of material from the ulcer floor numerous miy 
cocci and bacilli were found, but no tubercle baci 
Dark-ground illumination revealed no spirochetes. 1 
Wassermann and Kline tests failed to produce a reacti: 
A guinea-pig was inoculated. 

On examination of the patient under anesthesia, t) 
uterus, Fallopian tubes and ovaries seemed normal 
bimanual palpation. A biopsy of the ulcer was taken a) 
a curettage of the uterus performed. 


The patient 


Microscopic examination of the specimen of curettins 
showed that the endometrium was in a follicular phas: 
In the section of the biopsy was seen squamous epithelium, 
beneath which were masses of subacute inflammator 
cells. Scattered throughout were small tubercles consisting 
of epithelioid cells and tuberculous giant cells. In on 
or two areas a little necrotic tissue could be found in th 
centre of the tubercles. Acid-fast bacilli could be foun: 
throughout the section. 

Treatment on general lines has been carried out. Local 
excision of the ulcer may yet be performed. Treatment 
with promin or streptomycin has been suggested. 


——$$$$$$j—-_—_—_ 


Reviews. 


HUMAN TORULOSIS. 


A MONOGRAPH on “Human Torulosis”’, by L. B. Cox and 
Jean C. Tolhurst, of the Alfred Hospital, Melbourne, embodies 
the most complete and painstaking study of this subject 
from the clinical, pathological, microbiological and experi- 
mental standpoints that has yet appeared.’ Invasion of the 
human body by the yeast-like fungus Torula histolytica has 
been thought to occur rarely. A chronic meningitis o1 
meningo-encephalitis is the disease most often produced 
when invasion does occur, and may be fatal: the lungs and 
pleurz, the lymph glands and various other organs may also 
be affected. No beneficial treatment has been discovered 
The authors describe in detail thirteen cases of torulosis 
which have occurred in Victoria, and state that they have 
knowledge of about twenty others, some recorded, others 
not, which have occurred in Australia; so that torulosis 
would seem to be not so rare a disease as has been supposed 
but to go often unrecognized. This monograph, since it will 
no doubt the standard work of reference on its 
subject for a good many years to come, should find a place 
in every pathological and central medical library. It is 
printed and produced in a manner worthy of the excellence 
of the text and illustrations. 


i 


Corrigendum, 


become 


“Essays and 
Poetry, 
relating 
follows. 


October 12, 1946, a review of 
Osborne and a note on “Australian 
Unfortunately the footnotes 
They are as 


IN the 
Studies” by W. A. 
1945” were published. 
to these volumes were omitted. 

“Essays and Studies”, by W. A. Osborne; 1946 
Svdney, Adelaide Lothian Publishing Company 
Limited. 4” 54”, pp. 196 Price ls, 6d 


issue of 


Melbourne, 
Proprietary 


‘Australian Poetry, 1945 
Sydney, London Angus and 
pp. 90 rice is. bad 


selected by Kenneth Slessor ; 


1946 
Robertson Limited ii 13” 


‘“Human Torulosis \ Clinical, Pathological and Micro- 
biological Study with a Report of Thirteen Cases”, by Leonard 
B. Cox, M.D. (Melbourne), M.R.C.P. (Edinburgh), F.R.A.C.P., 
and Jean C. Tolhurst, M.Sc. (Melbourne); 1946. Melbourne : 
Melbourne University l’ress 93” » 74”, pp. 161, with illustra- 


tions Price: 25s 
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1ll articles submitted for publication in this journal should 
typed with double or treble spacing. Carbon copies should 
t be sent Authors are requested to avoid the 
breviations and not to underline either words o1 
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ecked. Ina following information should 
given without abbreviation: initials of author, surname 
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accustomed to preparing drawings 
reproduction are invited to seek 


use of 
phrase s 


articles and 
reference the 


References to 


futhors who are not 


photographic prints for 
the advice of the Editor. 
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PROGNOSIS. 


IN one of the articles published under the heading “In 
England Now” and described as “A Running Commentary 
by Peripatetic Correspondents” a story is told' of a surgeon, 
called in by the family doctor to see a woman who had an 
inoperable carcinoma of the breast which had not responded 
to X-ray therapy. The surgeon could make no suggestion 
treatment told the that the 
He then saw the patient again. 


about and relatives prog- 


nosis was hopeless. She 


said: “Doctor, I know what is going to happen to me, I 
am going to die.” The surgeon replied: “Yes, probably, 
but I am not going to condemn you. Miracles still occur, 


This 
introduction to a 


though today we call them errors in diagnosis.” 


well suited to serve as an 


discussion on prognosis, an aspect of 


story is 
medical practice in 
which every successful practitioner must be _ proficient. 
Diagnosis and treatment will probably be described as the 
most important branches of a practitioner’s work, and it 
may be argued that if the doctor knows what is the matte) 
such 


and applies the correct remedy in 


recovers, nothing ‘else is of 


with his patient 
a way that the patient 
But a patient is not just a man with an ailment 


much 
moment. 
and recovery 
say academic, interest. He may have a wife, 
parents dependent on him, and they for a 
reasons may be much concerned with the patient’s future 
welfare. The patient himself may be a phlegmatic sort 
of person or he may be intensely alive and concerned with 
the purpose of life. Whatever he is, he will have an 
interest in his future. There must be 
in the world who show no concern with either survival o1 


is not a matter of only passing, or shall we 
children o1 
variety of 


very few people 


death. A medical attendant may not always be asked fo: 
him it is 
founded 


when prognosis is required of 
that should be well 
his words should be wise. We can thus 
state a first that the art 
be practised by the medical attendant in respect of every 


a prognosis, but 


most necessary his opinion 


on fact and that 


conclusion of prognosis should 
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Statement has to be made about the 


This conclusion justifies a 


illness, whether a 
outcome of the illness or not 
discussion on prognosis from time to time, even as stock- 


taking in certain matters of diagnosis and treatment should 


be undertaken lest they be obscured by disuse. 

In our last discussion on this subject in March, 1939, 
reference was made to an address by Professor J. A. Ryle, 
in which he defined prognosis as rational forecasting 
based on pathology and observational experience. Ryle 


that comfort and reassurance are universally 


accepted as essential contributions t 


points out 
progress and even to 


recovery. Anxiety in his opinion is the most prevalent 
of all the harmful emotions, and the best counter of 
anxiety is a good prognosis. Leslie Cole in a recent 
discussion on prognosis and the patient' makes three 
Statements that appear to follow on Ryle’s remarks (i) 


The 
patient's 


Any illness brings with it anxiety in some degree 


amount of more on. the 


anxiety may depend 


temperament and environment than on the seriousness 


of his condition (ii) Uneertainty increases this anxiety. 
patient almost always 
that for 


laboratory and 


(iii) To give a bad prognosis to the 


does more harm than good. Cole states many 


patients, even when all] possible clinical 


data have been obtained, the prognosis is too vague to 


justify an emphatic pronouncement In these circum 
he thinks that it is 
than to box the compass of probabilities and possibilities. 
With 
cases in which an intelligent patient asks for a statement 


stances better to be non-committal 


this we may agree with the possible exception of 


of probabilities and possibilities In these circumstances 


an effort 
the illness in its true 


should be made to put the whole problem of 


perspective. Cole goes on to state 


cases the prognosis is so bad that it would 


that in other 
be crue] except in rare circumstances to be anything but 
rare circumstances will 
direct 


happens the truth should be 


reserved Again we agree The 


be those in which the patient makes a question 


facts; when this 
The 
has been quoted added the 
kindness If the 


wrong 


regarding 


stated. “peripatetic correspondent’s” surgeon who 


final part of his last sentence in 


patient had asked, “Do you think that 


possibly a diagnosis may have been made?”, he 


eply in the negative without any 


that she 


would have had to 


hedging. The said knew she was going 


to die and the 
Cole has a third group of cases in which, after 


patient 


kindness of the surgeon’s remark was 


justified. 


all those have been eliminated in which prognosis is too 


uncertain or too serious to help the patient, the prognosis 


is sufficiently definite and encouraging for it to be passed 
on. This fortunately is the 


definite and as 


group, and here the 


largest 


clinician should be as encouraging as 


possible. It is the group in which the art of prognosis can 
be perfected, the group in which the medical practitione 
can often relieve his patient’s anxiety and by so doing help 
him on his road to recovery 

Cole accuses himself of uttering a sequence of platitudes, 


He has a point of 


but he must be acquitted of this charge 
that itself to readers. He 
history-taking it is difficult to 


of pathological and environmental 


view will commend points out 


that in often not trace 
backwards the sequence 
have led to gross lesions; the gross lesion 
Prog 
this 


processes that 
often, of course, is found in the post-mortem room. 


nosis in its widest sense is to Cole the reversal of 


process. It is true that from a single uncorrected deviation 


1 Ibidem. 
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from normal it may be 
probable effects, especially if knowledge of the deviation 
understanding of the patient’s history, 
family history, temperament. There 
are many roads on which a patient may travel, whether 
unmindful of his well-being. 
Prognosis will be 
general 


is combined with 
environment and 


he is in search of health or 
Deviations are possible at any stage. 
only in regard to the 
direction 


possible at any moment 
travel. As the 
turnings are 


more 
passed by one after 
When the road 
more 


direction of becomes 
major 


another, a forecast is more easily made. 


definite, as 


reascent are 
If we carry on with 


runs downhill an about-turn and a 
difficult to make as time goes on. 

our metaphor we can realize that a general direction can 
be determined and deviations from it avoided. This means 
that prognosis is then bound up with preventive medicine. 
medicine may to a certain extent determine 
When we realize that the factors on which a 
himself, the patient’s 


Preventive 
prognosis. 
prognosis is based are the patient 
environment and the disease, we can see how a discussion 
prognosis and preventive 
That is a matter for another 
that 
to reinforce the 


on the relationship between 


medicine could be elaborated. 


Returning to note 


occasion. prognosis alone, we 


must be used 


Such 


every possible means 


methods as_ radiological 
examinations, pathological electrocardiographic 
tracings and so forth will be used; but too much reliance 
Cole reminds us that every 
possible to 


clinician’s impressions 


tests, 


will not be placed on them. 
technical advance in medicine has made it 
demonstrate fresh variations within the limits of normal 
which would previously have passed unnoticed. Examples 
quoted by him are the benign systolic murmur revealed by 
the stethoscope, a slight degree of hypertension revealed 
by the sphygmomanometer, gastroptosis revealed by X-ray 
examination. To remember this is most important. We 
must go further, however, and remember that no hard and 
fast rule can be set down for many of the discoveries made 
special examination, that what is abnormal 
Discrimination 


on clinical or 
in one person may be normal in another. 
with experience and judgement. 


becomes possible 


Experience will also impress on the clinician the 
unwisdom of allowing the patient to know the results of 
special methods of examination—the patient must always 
be prevented from acquiring any knowledge which in his 
unstable moments may serve as the basis of a neurosis. 
The last word 


third 


But that takes us into another side track. 
in this discussion must be concerned with Cole’s 
group of cases in which the prognosis is sufficiently definite 
and encouraging for it to be should be 
clear that to withhold a good prognosis from a patient 
is to do him an injustice. To this we may add the state- 


ment that if the clinician is in doubt he should err on the 


passed on. It 


side of optimism, for optimism, as someone has said, is 


a heart stimulant. 


ae 


Current Comment. 


THE ABSORPTION OF SALICYLATES 


Tue renascence of interest in the treatment of acute 
rheumatism by salicylates has emphasized the importance 
of securing an efficient dose of the drug. Whether galicy- 
lates are true specifics or not we cannot settle at present, 
but there is no doubt about their therapeutic importance. 
Since the estimation of drug levels in the body fluids has 


possible to foretell a series of 
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become an accepted procedure, much more attention s 
been paid to the answering of the simple question, whether 
the patient really swallowed the dose or not An arti le 
has been published dealing with the absorption of sai 
lates, with particular reference to the attaining of a se 
salicylate level of 20 to 30 milligrammes per centun 
higher, considered by Coburn to be critical. R. 
Huntington, R. D. Ryan, H. R. Butt, G. C. Griffith, |) 
Montgomery, R. F. Solley and W. H. Leake have describ d 
their findings in series of experiments carried out 
volunteers and the subjects of rheumatic fever.' The d: 
was administered by the oral route in the form of tabk 
and in some cases was given intravenously. A trial w 
also made of the rectal route, a solution of 50 grains 
sodium salicylate being used in an ounce of water, | 
solution being retained for two hours. It was establish 
that a blood level of 19 milligrammes per centum 
quickly attained in the normal volunteer. This level w: 
not affected by the giving of an equal amount of sodiu: 
bicarbonate. Rectal administration was not successful 
producing an adequate serum level. In studies on rhe 
matic subjects who showed a moderately high level « 
salicylate in the blood it was observed that a test dos 
whether given by the oral or the intravenous route, di 
not raise the level much. In the case of some subject: 
there was a lower blood level of the drug than wa 
expected, and the reason for this was naturally of impo: 
tance. In this connexion the toxic symptoms of the dru; 
may be mentioned... These authors describe these as 
typical: nausea, light-headedness, garrulity and irresponsi 
bility similar to those observed with alcohol. One of the 
team checked this description by personal experience. It 
is noted, however, that one of the subjects commented on 
the difference in the psychic state from which the exhilara- 
tion following the ingestion of alcohol was conspicuously 
absent. It was concluded that not only was salicylate of 
soda unpleasant to take, but it also begot a state of 
irresponsibility, in which presumably the failure to take 
prescribed treatment or to cooperate with a_ scientifix 
experiment seemed not only a venial offence but even a 
worthy act. More practical is the authors’ finding that 
fluctuations in the serum concentrations varied with the 
experience and efficiency of the nursing staff. Even when 
the patients understood that it was important that they 
should be obedient, there was a tendency in some of them 
to become less cooperative after several weeks. Whether it 
ean be seriously contended that the toxic effects of the 
drug are relevant in this connexion or not, there is no 
doubt that it is most important that all care be taken to 
see that treatment ordered is carried out. Even under 
military discipline experimental work involving the 
administration of drugs needs careful safeguards. 

The conclusions reached in this article are that absorp- 
tion of salicylates from the upper part of the gastro- 
intestinal tract is prompt and that intravenous administra- 
tion should only seldom be necessary. The giving of 
sodium bicarbonate simultaneously does not substantially 
interfere with the level of the drug in the blood. This 
work serves to confirm established views and encourages 
the belief that apparent irregularities of absorption are 
usually in fact due to lack of faithfulness in taking the 
drug. Readers of Kipling may remember how the old 
Sahiba stood over Kim till her pestilential drenches went 
down and inquired exhaustively about them when they 
came up. At least the old lady had a quality still valuable 
in nurses and doctors, that of being sure that the patient 
is really doing as he is bid. 


THE BLOOD SEDIMENTATION RATE. 


Ir is occasionally a good thing to take stock, and medical 
journals can perform a useful function in reviewing a 
subject without attempting to add new facts. One has a 
suspicion that even some of those intellectually robust 
souls who seem to scorn medical writings except they 


'Annals of Internal Medicine, June, 1946. 
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are original might be found now and then quietly reading 
symposia. A very useful symposium on the blood sedi- 
mentation rate has been published recently in The 
Practitioner for July, 1946. R. G. McFarlane and J. R. 
O’Brien deal with the rationale of the test. Theirs is not 
an easy task, for the number of variable factors involved 
is almost as great as the number of methods of performing 
the test devised by ingenious laboratory enthusiasts. It is 
true, as they remark, that the tendency of modern medi- 
cine is to seek numerical results which may state a 
comparison more clearly than mere clinical impressions 
They make a good point when they place the sedimenta- 
tion rate in a category which includes the body temperature 
and the leucocyte count. All are affected by many different 
conditions and all are independent. They show that some- 
thing may be wrong, but not what is wrong, if anything 
Perhaps then we may agree that the mathematical litera- 
ture on the subject may be conceded to have academic 
elegance rather than practical value. It is obvious that 
the rate at which the red cells will sink in plasma is a 
matter of the weight of the cells against the resistance 
of the plasma. Rouleaux formation seems rather to be 
due to causes in the fluid than in the floating cells, and for 
a time it was thought that the fibrinogen level was the most 
important factor. Now, however, it is believed that the 
balance beween active and inhibitory proteins, fibrinogen 
being the more important of the former, is the determinant 
of the sedimentation rate. But at the bedside this does 
not matter much provided the test is technically reliable 
and provided it can be interpreted in terms of diagnosis 
or prognosis. McFarlane and O’Brien deal with the chief 
technical factors and the method of recording the result, 
and naturally emphasize the most significant disturbing 
element, that is, the number of red cells in the unit volume 
of blood. Anzmia will upset the figures considerably: it 
is necessary to make correction for substantial anemia, 
and naturally it is essential to know if any exists. The 
methods of making the test are dealt with by J. M. Alston, 
who deals with the details of withdrawal of blood, mixing 
it with the coagulant, and the other various points of 
technique. He also describes briefly the usual methods: the 
simple long tube of Westergren, with its single reading: 
the Wintrobe tube, which permits hematocrit readings to 
be made with the same materia); and the more elaborate 
methods of Linzenmeier and Cutler. L. J. Davis, in 
discussing this test from the standpoint of a critical 
clinical survey, also speaks of these different methods, 
and on the whole prefers the Westergren and is inclined 
to offset the need for a correction for anemia especially 
if this technique is used. He advises that slight raising 
of the figures, particularly for one reading only, are to be 
accepted with great caution, but gives the verdict as most 
would give it today, that the test is of considerable value 
if interpreted with its limitations in mind. It is not 
necessary to traverse all the conditions in which it has 
been used, but it is of interest to quote the opinions of 
three authorities as to its value in pulmonary tuberculosis, 
rheumatoid arthritis and rheumatic fever. G. S. Todd, 
writing from the King Edward VII Sanatorium, states that 
the sedimentation rate if properly used can be of great 
value in the treatment of pulmonary tuberculosis, but an 
isolated reading can do great harm. H. J. Gibson, of Bath, 
finds the test of value in estimating the progress of 
patients under treatment for rheumatoid arthritis and the 
ankylosing form of spondylitis, remarking truly that it is 
evidence which is free from bias. He points out too that 
in these groups of chronic rheumatic disease the rate is 
raised, whereas in the fibrositic and osteoarthritic groups 
it is within normal limits. Bernard Schlesinger finds that 
it is frequently helpful in rheumatic fever, though it must 
be interpreted with full understanding of the various 
episodes and developments which may interrupt the 
patient's progress in this long and recurrent disease. 
These articles summarize the position well; they are 
neither too technical nor too enthusiastic. After a period 
of devotion to more complicated methods of technique and 
appraisal it seems now to be recognized by clinicians that 
there is a great deal of help to be obtained from this 
method of investigation. The degree of this help will 
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largely depend upon the realization that a simple test, like 
the original Westergren, repeated at intervals, can be made 
very useful if it is regarded as part of a collection of 
clinical data and not looked on with too myopic an eye 


THE SPLEEN AND BLOOD COAGULATION 


For the proper discussion of coagulation of the blood 
time and space are required In the present instance it 
is desired to refer only to the spleen and its effect upon 
disorders of coagulation. In cases of thrombocytopenia, 
when bleeding recurs, splenectomy is often followed 
by remission, though this does not always last. The 
changes produced in the blood state by splenectomy are 
variable also, and improvement does not always run 
parallel with increase in the number of thrombocytes in 
the circulating blood. It is in fact generally recognized 
that in thrombocytopenic purpura there may be other 
factors as well as a deficiency of platelets in the pro- 
duction of purpuric manifestations. E. R. Trethewie, who 
has carried out previous researches in blood coagulation, 
has recently published some work on the effect of the 
spleen in altering the coagulability of the blood These 
experiments have been performed on dogs, the spleen being 
excised and used for perfusion procedures. It was found 
that if the excised organ was immersed in a bath of 
Tyrode’s solution bubbled with carbon dioxide and oxygen, 
its size could be kept constant. The blood for perfusion 
was obtained from the animal’s own circulation and 
diluted, and heparin was added Samples of the fluid 
before and after the experiments were used to assess 
clotting over a period of twenty-four hours, and counts of 
the red blood cells and platelets were also made. By 
comparing the specimens of perfused blood with controls 
it was possible to determine any change in the coagula- 
bility of the fluid, and further useful information was 
gained in evaluation of results by estimating the content 
of heparin and prothrombin Trethewie concludes that 
the spleen confers an anticoagulant property on diluted 
blood as this passes through it. It was possible to adjust 
the amount of heparin in the fluid so that coagulation 
was inhibited by the action of the spleen, though it 
occurred in normal controls. The anticoagulant effect was 
not due to prothrombin, as no alteration in the pro- 
thrombin content of the perfused fluid was found 
Further, it was not due to alterations in the number of 
platelets, so the author concludes that there is some anti- 
coagulant effect exerted by the spleen which is not 
accounted for by the factors mentioned. It is suggested 
that this may possibly be responsible for certain conditions 
in which bleeding occurs, which are not related to a deficit 
of platelets. 

Though the subject of intravascular clotting is not 
directly related to the topic under discussion at present, 
it may be pointed out that Trethewie has also published 
some work on the coagulability of blood after per- 
fusion through the lower extremities and pelvic organs.’ 
By the use of a similar technique it has been shown that 
diluted blood thus perfused in a laboratory animal con- 
tains an increased amount of a coagulant substance, pos- 
sibly prothrombin, after passing through the lower 
extremities. This is interesting, because passage through 
most organs either reduces the amount of coagulants or 
leaves them unchanged, and the possible bearing on the 
occurrence of clotting in the pelvic and iliac veins, 
especially in surgical practice, is at once suggested 

This work is of course only contributory to a mass of 
observations being collected on the subject of blood coagu- 
lation in health and disease. Its value is not only in the 
filling in of blanks in knowledge, but also in emphasizing 
that in the clinical problems of disturbed blood coagula- 
tion the approach should be individual in each case and, as 
far as possible, physiological. 


Australian and New Zealand Journal of Surgery. April, 
1946 
2 Ibidem 
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Abstracts from Medical 
Literature. 


OPHTHALMOLOGY 


The Possible Influence of the 
Hypophysis in Glaucoma. 
aq. K 


presse 


JAYLE AND M. ScuacutTer (La 
January 26, 1946) 
may ln 


disorder as 


médicale 
that glaucoma 
with a pituitary 
statistical study of the 
this disease They 
previous observations of changes 
in the intraocular tension occurring 
in pregnancy and also in chromophobe 
idenoma, Froéhlich’'s syndrome and 
other pituitary disorders 


suggest 

associated 
a result of a 
blood 


recall 


pressure in 


Gerontology. 


« W RUTHERFORD (Journal of 
Vedical Association, May, 
up the cudgels on behalf 

Osler is said to have 
remarked that the history of the world 
would not have been materially altered 
if everybody had been chloroformed in 
middle life Rice for a decade has been 
expounding the “adding life 
to your years not years to youl 
life The ocular characteristics of old 
age arise from two related 
(a) histological changes eccul in 
vascular tissue leading to impaired 
nutrition of the dependent structures; 
(b) the individual becomes deficient in 
fat-soluble vitamins The fat content 
of the orbit and subcutaneous tissues 
is reduced by migration and redistribu- 
tion of fat The globe recedes in 
position The eyebrows and lashes 
become grey The lids lose support, 
so that ptosis, entropion and ectropion 
develop The cornea becomes dull and 
arcus senilis appears. The conjunctiva 
is tinted yellow The iris may develop 
atrophic patches. The anterior chamber 
is shallow and the lens takes on a grey 
or brownish hue The tendency to 
take weaker convex lenses and to read 
without them beguiles the patient into 
believing in rejuvenation of sight, 
whereas actually it presages cataract. 
Vitreous opacities may cause worry. 
Glaucoma becomes the 
blindness in this age group Later in 
life macular degeneration takes first 
place Much of all this cannot be cured 
ind must be endured The role of the 
tactful physician is largely to aid a 
philosophical adjustment of the patient 
to his active role in life The 
senile person is justified in demanding 
equal to that of the infant 
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processes 
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less 
care 


Acute Glaucoma. 


M J Icaza (Archives of Ophthal- 
mology, April, 1946) has tried to solve 
a vexatious problem—what to do 
in « case of acute glaucoma when the 
condition does not respond to miotics 
and in which sudden decompression 
may cause intraocular hemorrhage 
For many years it has known 
that retrobulbar injections of 
“Novocain” cause softening of the eye. 
It has also been notorious that in acute 
glaucoma not only miotics but local 
anesthetics may fail to relieve pain or 
lower the tension and morphine has to 
be given If operation is performed on 
the icutely inflamed eye there is 
gxrave danger of the occurrence of 
severe hemorrhage and even 


been 


posterior 
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sclerotomy is not an ideal preliminary. 
If operation is postponed until the eye 
is quiet it may be too late to save any 
useful sight The author begins by 
instilling eserine (05° solution) and 
pilocarpine (1°) This prevents the 
dilatation of the pupil which invariably 
follows unvesthesia. He 
then retrobulbar injection of 
i? millilitre of a 2% solution of 
“Novocain” or “Procaine” with a little 
epinephrine in saline svlution This 
solution infiltrates the retrobulbay 
tissues The “Novocain” blocks all the 
nerves to the eye, stopping pain 
The epinephrine causes strong 
ciliary and 
the resulting anwmia diminishes the 
volume of the iris and ciliary body and 
lowers the tension. The tension having 
fallen, miotics are absorbed through the 
cornea and constrict the pupil. The 
tension then remains low and the eye 
becomes quiet and can be operated on 
days or weeks later. This procedure 
has been used successfully in over 200 
and is now a routine measure. 
It fulfils the two most urgent needs in 
in acute attack of glaucoma, deadening 
the unbearable pain and lessening the 
tension sufficiently to make operation 
sate 

Kerato-conjunctivitis Associated with 

Skin Lesion. 

W. J. O'DONOVAN AND I. C. MICHAELSON 
(The British Journal of Ophthalmology, 
April, 1946), during one year, saw 66 
patients suffering from  kerato-con- 
junctivitis. Half of these had a con- 
current affection of the skin. Eighteen 
of the 33 had seborrheic dermatitis. In 
all cases in which the skin was involved 
the scalp or face was affected and 
there was a strong tendency for skin 
and eye lesions to be ipsilateral. In 
the majority of cases the onset of the 
skin lesions preceded that of the ocular 
lesion by a short but definite interval 
of time. After detailed consideration of 
the clinical phenomena in cases in 
which skin lesions were and were not 
present, it is suggested that 
kerato-conjunctivitis with skin lesions 
is indistinguishable from epidemic 
virus kerato-conjunctivitis. Penicillin 
diminished the discharge in cases in 
which mixed infection occurred, but 
had no influence on the corneal lesions. 
An analogy has been suggested between 
the skin lesions present in some cases 
of epidemic kerato-conjunctivitis and 
those present in two other virus infec- 
tions of the conjunctiva and cornea, 
herpes simplex and herpes zoster. 


retrobulbar 


gives t 


sensory 
it once 


constriction of the vessels 


cases 


Ophthaimic Problems and Visual 
Standards in Industry. 

JoserH MINTON (The British Journal 
of Ophthalmology, May, 1946) attempts 
to elucidate some of the _ principles 
which may guide industrial medical 
officers in the selection of employees for 
various jobs in industry The author 
suggests five grades of vision. Grade I 
vision includes all persons possessing 
‘/, or */, vision in each eye and those 
having “/, in one eye and not less than 
‘/ in the other. These individuals are 
fit for all occupations. Grade II vision 
includes all those possessing vision not 
less than °/, in each eye and also those 
having °/, in one gye and not less than 

4 in the other eye. They are fit for 
all work except for very close work. 
Grade III vision includes all one-eyed 

who have ‘°/,, °/, or “°/, vision 
in the good eye and less 


than °/s, in 
the other eye or who have one blind 


people 
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eye. One-eyed persons with Visio 
are fit for all occupations. Persons wit 
‘/, or */. vision in the good 
be engaged in most industries. Thes: 
people should not be used in indust 
where there is danger to the good ey: 
Grade IV vision includes people wit 
*/., vision in each eye or °/, in one «¢ 
and « in the other eye. They ma 
be employed in all outdoor occupation 
building trades, carpentry, dock labou: 
ing. Grade V vision includes the blind 
and partially blind and also a 
individuals with less than ° vision in 
each eve. The blind and partially blind 
gainfully employed as outlined 
in a pamphlet issued by the Nationa! 
Institute for the Blind. High intel 
ligence and experience often counte: 
balance the handicaps which arise from 
poor visual acuity. Fine work at clos 
range requires constant effort of accom- 
modation and convergence to a greate! 
degree than does ordinary clerical work 
Persons doing such work who suffer 
from eyestrain may often be relieved 
by wearing spectacles with strong 
prisms which have the base _ in 
Employees with phorias greater than 
five prism diopters should not be put 
on fine close work. There is no evidence 
that work has any effect on the 
progress of myopia. Existence of 
latent hypermetropia is important, 
for although uncorrected vision may be 
*/, when a person enters a service, at 
forty years of age the latent hyper- 
metropia becomes manifest and 
uncorrected vision drops to °/,. Pro- 
motion of such an individual may now 
be refused on the ground that 
uncorrected vision is below standard 
and so a man’s life work 
unrewarded. 


, eye < 


can be 


close 
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Atopic Cataract. 

F. C. Corpes AND R. CorDERO-MoRENO 
(American Journal of Ophthalmology, 
April, 1946) report four cases of atopic 
cataract. Atopy is defined as the con- 
dition of being sensitive to an allergen. 
It has been used to express the unusual 
hereditary tendency of some individuals 
to develop severe reactions to certain 
common protein materials, the reaction 
being accompanied by hay fever, 
asthma and eczema. These cataracts 
are associated with a neurodermatitis 
which is characterized by pruritus 
associated with lichenification and 
shows a typical distribution. W hile 
there is a good deal of discussion as 
to the cause of the dermatitis and the 
causative factors must still be con- 
sidered unsettled, the tendency in 
America is to accept the allergic theory 
and the term atopic dermatitis. What 
is considered a typical form of atopic 
cataract is the formation of a white 
milky plaque in the pupillary area 
which may be localized in the region 
either of the anterior or of the posterior 
pole of the lens, involving superficial 
layers of the lens cortex. Early changes 
are granular deposits in the anterior 
capsule and an increase in prominence 
of the Y-suture lines. Beetham states 
that there are two types. The first is 
the typical and commonly seen com- 
plicated cataract which begins at 
the posterior pole with increased 
iridescence, vacuoles and precipitates. 
Striation and small punctate opacities 
are often present. Anterior cortex 
beneath the lens capsule is soon in- 
volved The second type is a dense, 
irregular, opaque plaque in the pupil- 
lary area beneath the anterior lens 
capsule; in 30% to 50% the plaques are 
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mnilateral. Age incidence is highest in 
yuberty and young adult life; sex has 
no influence The mechanism of the 
ywmation of lens opacities is uncertain 
the authors favour the theory of the 
topic shock organ, the patient having 
wgans or fissures wherein his allergy 
s manifested. The treatment in these 
ises is surgical. 


Further Studies on the Use of 
“Furmethide” in the Treatment 
of Glaucoma. 


E. U. Owens ano A. C. Woops 
(American Journal of Ophthalmology, 
April, 1946) present results of treatment 
of glaucoma with “Furmethide” They 
have to date investigated the use ol 
the drug in the treatment of 106 
patients, 65 of whom had _ primary 
glaucoma and 41 of whom had secon- 
dary glaucoma. In the primary group 
the tension was over 55 millimetres of 
mercury (Schiotz) in the case of 62% 
of patients and between 40 and 55 
millimetres in the remaining 38%. The 
tension was reduced to 35 millimetres 
or less in the case of 75% of the 
patients whose initial tension was over 
55 millimetres and in 80% of those in 
which the initial tension was between 
40 and 455 millimetres. Cases are 
further classified into early and 
the former being those in which field 
defect was less than 30° in any meridian 
and the blind spot was not enlarged 
more than 10° in any diameter. Accord- 
ingly 30% of the cases were early and 
70% late; the tension was reduced to 
35 millimetres or less in 79% of early 
cases and in 67% of late cases. In 


late, 


secondary glaucoma the drug reduced 
tension to 35 millimetres or less in 
59% of cases, excluding nine cases due 


to venous thrombosis in which the 
drug was ineffectual. The drug was 
instilled into the conjunctival sac every 
fifteen minutes for two hours, then 
every three hours until ocular tension 
was reduced to normal or until opera- 
tion was undertaken. A 10% solution 
was used. The drug was equally 
efficacious in treatment when other 
miotics had failed 


OTO-RHINO-LAR YNGOLOGY. 


The Use of Radium in Aerotitis 
Control. 

A STANDARDIZED form of radium treat- 
ment for the control of lymphoid hyper- 
trophy about the pharyngeal ostium of 
the Eustachian tube was employed in 
the United States Air Forces and the 
results have been evaluated by officers 
specially instructed in the procedure 
(The Annals of Otology, Rhinology and 
Laryngology, December, 1945). The 
technique was that developed by Dr. 
S. J. Crowe, of the Johns Hopkins Hos- 
pital. Two radium applicators are used 
simultaneously, one through each 
nostril. The radium-containing chamber 
at the inner end is of “Monel” metal, 
20 centimetres long, with an outside 
diameter of 2:3 millimetres, an inside 
diameter of 1:7 millimetre and a wall 
thickness of 03 millimetre. Fifty 
milligrammes of radium sulphate are 
used in each container. The application 
takes 6°6 to 85 minutes, giving a dose 
of one gramme in twenty seconds to 
one gramme in twenty-five seconds. As 
a rule a course of three or four treat- 
ments is given at intervals of not less 


than twenty-five to thirty days. Treat- 
ments should not be given if the patient 
has an acute upper respiratory intec- 
tion. In the presence of subacute naso- 
pharyngitis one-half of the usual dose 
may be given and the other half five 
days later. The full dose at one sitting 
is always more effective, however, than 
the same dosage given in fractional 
amounts over a period of one week 
There is variation in the individual 
response to radium There was rarely 
more than a mild coryza-like after- 
reaction to each application As 14,045 
individual treatments were given, those 
operating the treatment clinics were 
required to take careful routine 
measures for protection against the 
effects of irradiation upon themselves 
In no instance were any harmful effects 
observed among those treated; but it is 
thought that with the applicator and 
amount of radium as_ specified, 85 
minutes is the maximum time that can 
be safely allowed for each application 
In the United States, week after week, 
the year round, aerotitis headed the list 
of disorders due to flying At Mitchel 
Field, of 1,000 bomber crew members 
31°5% had hyperplastic lymphoid tissue 
about the Eustachian tube orifices A 
striking correlation was found between 
the amount of lymphoid tissue around 
the tubal orifice and the incidence of 
aerotitis. The naso-pharyngoscope was 
used by all examiners to determine the 
condition about the Eustachian orifices 
and a diagrammatic sketch was made 
for future comparison. In the five air 
forces concerned 336 men with a 
positive history of ear-ventilating dif- 
ficulty were available for examination 
thirty days after their second and third 
treatments. Objective and subjective 
improvement in these men was noted 
after the second treatment and was 
even more apparent after the third 
It was noted in each _ individually 
operating clinic that the subjective 
improvement as reported by the flier 
paralleled objective improvements as 
observed by the medical! officer At one 
training area the aerotitis rate in a 
group of 778 men selected for prophy- 
lactic irradiation on account of 
lymphoid hypertrophies was twice that 
of a control group of 992 men with clear 
tubal orifices After treatments were 
complete, the rates per 100 flights in 
the treated and control groups wert 
practically identical In each of the 
other groups reporting results, over 
80% of fliers reported subjective 
improvements and objective improve- 
ments were observed in ovel 90%. 
Analysis of those who failed to benefit 
from treatment often revealed large 
masses of lymphoid calling for 
surgical removal, or such other factors 
as allergy, chronic sinusitis or hyper- 
trophy of the posterior ends of the 
inferior turbinates 


tissue 


Corrosive Injuries of the CEsophagus 


(The Journal of 
Laryngology and Otology, October, 
1945) states that at the Rikshospital, 
Oslo, Norway, an average of 23 or 24 
patients suffering from lye poisoning 
were admitted each year for the six 
years preceding 1899 The majority 
were children who had accidentally 
swallowed the corrosive poison. Twenty- 
nine patients were treated at the same 
institution during the ten-year period 
from 1933 to 1942, the reduced numbers 
being due to education of the public 
and to improved regulations controlling 
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the sale and keeping of such injurious 
substances Since 1944 there has been 
an increase again in the numbers, a 
total of 52 patients being treated in the 
next two years. The great number of 
cases has forced a review of the mede 
of treatment of the affliction Severe 
pain, toxic symptoms and generalized 
exhaustion may have to be dealt with 
first Early death may occur in cases 
of severe corrosion, while purulent 
wsophagitis, mediastinitis, pericarditis 
and empyema thoracis may arise from 
infection and rupture of the 
Stricture formation later endangers the 
patient, owing to the poo state ot 
nutrition which it may induce and on 
account of the hazards of attempted 
dilatation In spite of the apparent 
dangers of pertoration of the 
viscus, it is essential to begin treatment 
before scar formation has 
produce a_ stricture rather 
wait three or four weeks in the 
that by that time all ulceration may 
have healed When this period has 
been allowed to before inter- 
ference, it has been observed that more 
than half of such patients develop 
extensive strictures and the remainde! 
small strictures. The risk of early treat 
ment does not appear to be great On 
the basis of investigations of morbid 
pathology, Belinoff considered that 
careful @sophagoscopy and then treat- 
ment with bougies should begin afte! 
seven to ten days, as fibres 
which are the basis of scar tissue first 
appear at the beginning of the 
week Daily instrumentation, however 
may be Where rest of the 
viscus retained 
catheter is to be used This should not 
be so thick that it exerts any 
on the c@sophageal wall The catheter, 
which passes out through the nose, is 
moved twice a week and changed once 
a week. The very presence of a rubber 
catheter appears tuo cause some dilata- 
tion around it. The method of manage 
ment of 34 patients with recent lye 
injuries of the @sophagus is reviewed 
by the author Following selinoff's 
routine, he performs «wsophagoscop) 
fter one week, using light local anges- 
thesia, or in the case of small children 
ether anzsthesia or no anesthesia at 
all After this, for a period of fou 
to six weeks, were 
every day and retained for twenty to 
thirty minutes, and after that once a 
week for about six months Sub- 
sequently the patients controlled 
at not too long intervals for 
years. In the more serious cases with 
deep corrosion, external @sophagotom) 
was found to be wise; it was performed 
in six of ten such cases A catheter is 
introduced through the external open- 
ing This cathete is first left 
undisturbed for ten days, and after 
that it is changed week, the 
size being gradually increased The 
dressings require daily renewal The 
fistula spontaneously when no 
longer used. In the case of very young 
children, the rubber catheter, if passed 
in through the nose, may be left in 
situ for several weeks at a time, the 
treatment being continued for about 
eight weeks. For established strictures 
dilatation with bougies is almost the 
only method available; this may have 
to include gastrostomy and retrograde 
instrumentation, and a tube may have 
to be retained for some time, passing 
out either via the nares or through an 
external wsophagotomy opening, 
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Congresses. 


THE AUSTRALIAN AND NEW ZEALAND ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, 


twenty-fifth meeting of the Australian and New 
Zealand Association for the Advancement of Science was 
held in Adelaide from August 21 to 28, 1946, under the 


presidency of Dr. P. Marshall (New Zealand). 


THE 


The Sections. 

The sections represented were: A, Astronomy, Mathematics, 
Physics and Optometry; B, Chemistry; C, Geology; D, 
Zoology; BE, History; F, Anthropology and Speech Sciences; 
G, Economics, Statistics and Social Science; H, Engineering 
and Architecture; 7, Medical Science and National Health; 
J, Education, Psychology and Philosophy; K, Agriculture 
and Forestry; L, Veterinary Science; M, Botany; N, 
Physiology: O, Pharmaceutical Science; P, Geography and 
Oceanography. 

General Council Meeting. 


At a general council meeting held on 
the association accepted an invitation to 
meeting in Perth in August next year. 

Dr. A. E. V. Richardson, chief executive officer of the 
Council for Scientific and Industrial Research, was elected 
president-elect for the next meeting of the association. 
Dr. A. B. Walkom, director of the Australian Museum in 
Sydney, was reelected general secretary, and Dr. J. R. A. 
McMillan, of the Commonwealth Department of Commerce 
and Agriculture, was elected treasurer. 

Mueller memorial medals were awarded to Mr. C. T. White, 
the Queensland Government Botanist, and Mr. E. C. Andrews, 
former Government Geologist for New South Wales. These 
awards were made for research on the systematic botany of 
Queensland and the physiography and structural ecology 
of Australia respectively. 


August 21, 1946, 
hold its next 


Reception of Delegates. 

The members of the association were entertained by 
the South Australian Committee of the Association at an 
afternoon party in the University Refectory on Wednesday, 
August 21. Guests were received by Sir Douglas Mawson, 
Chairman of the South Australian Committee, with the 
President of the Congress, Dr. P. Marshall. On Thursday, 
August 22, an evening reception for interstate members was 
given by the South Australian University Graduates’ Union 
and the University Wives’ Club. His Excellency the 
Governor (Sir Willoughby Norrie) was present at a reception 
for members of the Congress held by the Government of 
South Australia in the National Gallery on the evening of 
Tuesday, August 27. The Acting Lord Mayor (Alderman 
T. H. Grundy) welcomed the delegates at a civic reception 
at the Adelaide Town Hall on Wednesday, August 21. 


Inaugural Meeting and Presidential Address. 


The inaugural meeting was held in the Bonython Hall of 
the University of Adelaide on the evening of Wednesday, 
August 21. The delegates were welcomed by His Excellency 
the Governor of South Australia, Sir Willoughby Norrie. In 
his address, the Governor said that he was certain that the 
intimate collaboration of the whole Empire in_ scientific 
matters was a goal towards which the congress would be a 
major step. Science had not been resting during the war; 
indeed, many would say that it had been only too active. 
An important part of the work of the congress would be to 
hear of and to discuss the advances which had been made 
during the war. He hoped that scientists would be able to 
forecast the direction of progress in the future, when 
science might promote the arts of peace as much as it had 
changed the weapons of war. The association bad been 
without a president since the death of Sir Ernest Scott and 
Sir Willoughby Norrie expressed pleasure in welcoming the 
new president. He said that Dr. Marshall had long been 
associated with higher education and geology in New 
Zealand. 

The newly-elected president, Dr. Patrick Marshall, 
Geological Consultant to the Government of New Zealand 
and formerly Professor of Geology in the University of 
Otago, then delivered his address on “The Permanent 
Pacific”. 

He said that opinion had differed much in regard to the 
origin and age of the Pacific Ocean. Many who had studied 


the subject thought that its size and shape had changed 
very materially from age to age. The first question that 
arose was the actual boundary of the Pacific basin. On th 
eastern side the two American continents were a definit 
and obvious limit of the great ocean basin. On the wesier 
side the boundary was not shown so clearly. 

When the ocean surroundings that had been made we: 
analysed it became clear that in the south the continuou 
deep water area followed the line of islands from Ney 
Zealand, Tonga, Fiji, New Hebrides and onward to th: 
Japanese Islands, then through the Kuriles to join with th: 
line of the Aleutian Islands. Within this broken line wo! 
islands the ocean water was seldom of great depth anid 
changed rapidly from point to point. Outside the line ol! 
islands the ocean depth was of uniform profundity. On this 
line these islands had a somewhat similar structure, the 
older rocks were crushed and broken and frequently there 
were active volcanoes situated on it. 

It was also a zone in which seismic action was very 
pronounced. Nearly all the earthquakes of the western 
Pacific originated on this line. There were some six small 
areas on the line which had most exceptional seismicity 
Along this zone, too, there had been many and extreme 
movements of elevations and depression. Practically all 
physical conditions combined to indicate that this border 
of the ocean was one of great instability. It had lately 
been shown that earthquake vibrations traversed the ocean 
floor with greater rapidity than they traversed the rocks 
of continents. This proved that the rock material of which 
the ocean floor was formed was of denser and heavier 
material than that of which the continents were composed. 
There was every reason to think that this was an original 
character of the floor of the Pacific Ocean. 

The small islands in the deep ocean were volcanic in 
origin and their weight was causing them to sink gradually 
to a position of rest. This sinking might reasonably explain 
the peculiar form of barrier coral reefs and egatolls. The 
very many peculiar species of animal and plant life in the 
ocean islands were illustrated by some striking examples. 
Emphasis was laid on the fact that 81% of the flowering 
plants of Hawaii were peculiar to that island and in New 
Zealand the percentage was 71. In the islands there were 
no snakes and very few other reptiles, while land birds 
too were few and were often different in islands that were 
relatively close to one another. 

The extinct species of the moa and the peculiarity of many 
of the existing birds of New Zealand indicated that these 
islands had been isolated for an immense lapse of time. 

The peculiarity of the Maori people of New Zealand and 
the mystery of the exact origin of the Polynesians showed 
the great difficulty that was encountered in explaining the 
dispersion of organisms over the Pacific Ocean. 

Thus for many reasons it would seem that the great 
ocean was an original feature of the earth’s surface and that 
throughout the world’s history this isolation had been 
maintained. 


Opportunity in the Antarctic. 


Sir Douglas Mawson (Adelaide) showed a film of the 
1929-1931 British-Australian-New Zealand Antarctic 
Research Expedition, and gave an address on opportunities 
in the Antarctic. He said that whaling operations in the 
Antarctic had been extremely lucrative, even under war 
conditions, and that now that active hostilities had ceased, 
Australia should once more show interest in her geographical 
inheritance in Antarctica. It was imperative too that the 
number of permits for whaling factory ships to operate in the 
Antarctic waters should always be severely restricted in 
order to preserve the whale population. 

Steps should be taken to inaugurate further explorations 
of a purely scientific nature. 


Public Meeting. 
“Where are We Going?” 

On the eveing of Monday, August 26, a symposium on the 
subject “Where are We Going?” was held in the Bonython 
Hall at the University of Adelaide. The speakers were: Mr. 
R. van der Riet Woolley, Director of the Solar Observatory 
at Mount Stromlo, Professor S. M. Wadham, Professor of 
Agriculture at the University of Melbourne, Professor E. 
Ashby, Professor of Botany at the University of Sydney, 
Mr. L. G. Melville, Economist to the Commonwealth Bank, 
Professor R. M. Crawford, Professor of History at the 
University of Melbourne, who was also President of the 
Victorian division of the Council for Encouragement of Music 
and the arts and recently had spent a year in the Soviet 
Republic, and Mr. J. R. Darling, Headmaster of Geelong 
Grammar School. 
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rhe Chancellor of the University (Sir William Mitchell) 
his opening remarks said that the symposium was the 
st stage of an experiment which it was hoped to continue 

t later meetings of the association As a rule the public 
cture had been given by one man for one hour The 
ccellent idea of a symposium had from Professor 
Ff. Giblin, who introduced the six speakers 


come 


serious rival in making 
science had come not 


Dr. Woolley said that his really 
redictions in the field of physical 
» this congress, but to the last one He referred to Mi 
i. G. Wells, who predicted many of the strange advances in 
e field of destructiveness on the one hand and gadgetry on 
e other, which had made possible by advances in 
hysics and engineering. He said that no. imagined power! 
nature now seemed impossible of man’s 


been 


ver the forces of 
ttainment—at all events outside the attainment of a great 
nd powerful nation frightened by the threat of losing a 

ir. The question whether nuclear reactions would provide 

e power of the future might turn out to be an economik 

ither than a technical matter. He stressed the immens« 

st of atomic energy at present as compared with other 
yurces of power The future did not look very bright if 
ve were to have another war, and the Wellsian prophecy of 

collapse of civilization—of another dark age—appeared 
possibility which would be averted only if the leaders of 
mankind behaved much more sensibly in the second half 
if this century than they had done in the first Dr. Woolley 
1ioped that where they were going in physics was to an 
ven more satisfactory understanding of nature. 

Professor E. Ashby said that one major social problem 
indicated which way they were going. That problem was 
how to combine knowledge and power in democratic countries 
The policy of education had not taken the people far enough 
The political set-up was such that often instead of the 
very wisest person being in the Government, he was the 
lowest common denominator. The separation of power and 
knowledge formed the greatest danger and would remain so 
for some time to come. A tentative solution had been to 
surround the rulers with large bodies of scientific advisers, 
but this had not been a complete success. Professor Ashby 
suggested two ways of overcoming this difficulty. The first 
was to let scientists themselves take a hand in the govern- 
ment: he thought this would be a calamity. The. second 
was to educate the people in the use of science in govern- 
ment, in particular, to provide higher education—and that 
swiftly—for all public servants. Only in this way could 
knowledge be combined with power in democratic 
government. If man could achieve this object the future 
might be bright. If not, it seemed inevitable that the power 
and liberty for which wars had been fought might become 
dead sea fruit. 

Discussing the lag of economic theory behind events, 
Mr. L. G. Melville said that economists, no less than other 
people, disliked discarding an apparatus of thought the) 
had built up slowly and laboriously. At times the lag became 
so great that revolutions in economic thought were needed 
It was, however, not only economists and economic theory 
that lagged behind a changing world. Statesmen and 
practical men of affairs usually had a social philosophy which 
they had absorbed in their formative years and which was 
no longer applicable to current events One heard 
technical experts at international conferences and elsewhere 
expounding theories which had become doubtful or even 
been discarded as untenable. These were the men who 
drew up the plans that were to govern the economic and 
social future. Almost inevitably they drew up plans 
designed to overcome the last crises-rather than the next 
Institutions, Mr. Melville suggested, lagged even further 
behind events than men and ideas All this confusion of 
lagging theory of social science, out of touch statesmen 
and practical men of affairs, and defective and anachronisti 
institutions gave the ordinary man a sense of frustration 
The question to be faced was, should theories, policies, 
institutions and group ideas be adapted to the needs of the 
atomic age? Mr. Melville thought that the lag in the ideas 
of governments and their advisers might be overcome by a 
close enough integration of the universities and the advisers 
to governments. 

Professor S. M. Wadham spoke of the outlook with regard 
to agriculture and the application of agriculture to industry 
Interesting developments in the wool .industry were to be 
expected. The wool programme should give very important 
results in connexion with the breeding of sheep A second 
step forward which Professor Wadham hoped would occur 
growing knowledge of the value of nutrition for 

The question of human nutrition might be of great 
agriculture of this and other countries, 
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in that it would mean a much larger demand for protective 
foods 

Professor R. M. Cra 
test their conclusions like 
certain generalization Like scientists, 
historians found that changes occurred when environment 
varied. The study of history could become and was becoming 
less inexact than it had been and was providing a valuable 
aid in the study of human behaviou Professor Crawford 
made a strong plea for the provision of grants for research 
in history 

Mr. J. R. Darling 
saying that the ultimate aim oft 
rather than the mere acquisition of knowledge He said that 
popularity of the idea of more education was 
gnorance of the method 


historians could not 
could only 
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scientists, but go by 


formulas ot 


about the future of education, 


education was character 


spoke 


the general 
coupled with an almost equivalent 
or direction which education should take The major problem 
was to received a training in 
the qualities which would fit them to live worthily in their 
human beings and make them determinedly 
society To do this required first 
themselves educated and fit for 
own minds 
objectives were The first essential 
brains in the 
community should recognize that the profession of school- 
mastering was second only to that of the Church in its 
function of leading mankind out of the doubts in which it 
was involved In considering the function of the school 
people were liable to forget the other instruments of educa 
tion, so powerfully and for the most part so irresponsibly 
and disastrously wielded It was the responsibility of society 
to protect itself against these forces not by suppression or 
control but by competition. This could be done he 
by the subsidizing of weekly or even daily newspapers. The 
extension of broadcasting encouragement 
and subsidization of the theatre of music and of films 
particularly films for children. Libraries, community centres 
with facilities for club life and the development of bodily 
and mental facilities were the conclusion of any 
sensible educational system The could and 
should be linked with the development of such projects 


issure that boys and girls 
status as 
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In conclusion, Mr. Darling thought that the world suffered 
from lack of faith rather than from lack of knowledge 
though it was depressingly ignorant of he bases of its 
civilization. It was only by sitting at the feet of teachers 
who themselves had faith, that students would develop the 
qualities that would enable them to find a faith of thei: 
own. 

The Liversidge Memorial Lecture. 

The title of the Liversidge Memorial Lecture, delivered 
by Dr. Adrien Albert (Svdney) was ‘What can Chemistry 
Contribute to the Mastery of Disease? , 

He said that this year marked the centenary of the birth 
of Professor Archibald Liversidgs t as indeed a fortunate 
thing that it had been orderly 
sequence of the conferences in time to honour Liversidge’s 
memory That 1,500 Australian ind New 
Zealand—had been able to confer with one another in 
Adelaide was in itself tribute to the vision and organizing 
ability of this man, the chief founder of the Association 
But Liversidge had been much more than an organizer, he 
had been an enthusiast for research and moreover he had 
dons everything in his power to encourage lectures 
describing research and suggesting in what direction it would 
be profitable to undertake new researches It was not 
possible to begin to understand disease until more was known 
of the chemistry of life processes. A combined attack on the 
connexion between structure and function in the living cell 
was being made by chemists and biologists and never before 
had these two classes of worked so closely and 
harmoniously togethe The reason for this increased 
cooperation was that improvement in techniques had made 
it possible to know the molecu architecture of 
the cell's principal “building blocks” in the most 
detail A keener appreciation of the niceties of dimensions 
had done much to give chemistry and common 
language and a common desire to master it 


possible resume the 


scientists 


scientists 
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intimate 
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Dr. Albert then went on to describe features such as types 
of bond, the various bond strengths and bond angles and 
the light which shed on the problems of how the 
enzymes of cells managed to capture their substrates and 
to transform them The whole question of adsorption and 
reactions at surfaces came up for review The physical and 
chemical features of cell structure which could account for 
the remarkable specificity of cell chemistry received par 
ticular attention. 
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Dr. Albert asked how modern knowledge of the chemistry 
of life processes was being applied to the mastery of disease. 
The answer was that man was living at the beginning of an 
epoch in which such applications were only just beginning 
to be made. How fortunate it was to be alive at the very 
time when a rational approach to the solution of these 
problems was just beginning to be accepted! Dr. Albert 
then quoted examples of this new rational approach, drawing 
on the recent literature of pharmacology and chemotherapy. 
In the latter subject he referred to work carried out at the 
Universities of Sydney and Melbourne by himself in con- 
junction with Professor 8. D. Rubbo, Mr. R. J. Goldacre and 
other workers 

In conclusion, Dr. Albert said that they 
answer to the question: what 
contribute to the mastery of disease? Its most 
contributions would inevitably be along the lines of more 
and more precise thinking at the molecular level. Above 
all, chemistry could assume the joyful task of seeing that 
biologists, who handled the living cell, could have every 
opportunity to learn, in simple terms, of the living 
chemistry, that chemistry which, in spite of its seeming 
complexity, alone could simplify the understanding of life 
processes and so lead to their maintenance in a state of 
normal health 

Physical Science in a Post-War Worid. 

In his presidential address to Section A, Professor A. D. 
Ross (Perth) said that the atomic age, ushered in so 
spectacularly through the design and use of the atomic 
bomb, offered a greatly widened field for the applications 
of physics. Progress in civilization had always been linked 
closely with development of means for obtaining and 
utilizing power. Physical science, dealing as it did with the 
whole subjects of matter and energy, merged into both 
chemistry and physics and laid the foundation upon which 
engineering was built The extension of human knowledge 
and human activities resulting from a major advance in 
physics must therefore be vast. 

While the first application of liberated nuclear energy 
had been to warfare, that was perhaps its least important 
role. The fruits of science had too often been directed to 
base purposes, with an unfortunate reaction on science and 
scientific research In this instance, however, it was not 
too much to hope that the catastrophic possibilities of 
atomic energy when used in warfare might prove in the 
end a most powerful factor in promoting peace. 

Already the impetus which had been given to research 
in’ atomic physics had proved of immense value. There had 
been an important increase in the mumber of new radio- 
active elements which could be used as tracer atoms to 
study biochemical processes. Moreover, with a greater 
number of radioactive isotopes of widely varying half-life, 
it would be possible in medical science to carry out thera- 
peutic treatment under much closer control. 

It would be rash to prophesy the extent to which atomic 
energy would be used commercially and industrially within 
the next two or three decades. If the same effort was 
put into research and if investigations received the same 
financial backing as during the war, it seemed certain that 
devices for the gradual and controlled liberation of atomic 
power should be available in the near future. 

Continuing, Professor Ross remarked that, whatever might 
be the speed of development of this new branch of physics, 
there would be not only opportunities but demand for 
research workers and industrial officers. The war, he said, 
had made a serious gap of years in the universities’ work of 
turning out trained men and qualified investigators. During 
the past few years mankind had been living almost entirely 
on its scientific capital. The war had diverted scientists 
from long-range work to specialized problems, but if the 
nation was to continue to advance in future years, basic 
research must once more take its rightful place. Basic 
research provided general knowledge and the understanding 
of nature and its laws, giving the means of solving many 
important practical problems, though it might not offer a 
complete specific answer to any one of them (that being 
the function of applied research), and though the investi- 
gator might have relatively little interest in the practical 
applications of his work. New processes in industry and 
commerce were founded on the principles of pure science 
and were modified as conditions of large-scale operation 
might indicate. 

The universities, Professor Ross pointed out, were 
uniquely qualified to undertake this necessary programme of 
basic research. Their functions were to store the knowledge 
amassed in past years, to impart it as a living and inspiring 
force to the students of today, and to explore new fields for 
new truths It was only in an atmosphere kept free from 
demands for immediate results and applications that the 
true spirit of basic research could flourish—an atmosphere 
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tree also from the restraining forces of prejudice, cust 
and vested interests. The universities, too, as perman 
institutions, could offer facilities for following out resear 
projects which might take years to complete and whi 
might have to be varied or even drastically altered, as t} 
work proceeded. 

To be successful in this sphere it 
Australian universities should attract 
able scientists and teachers obtainable. Unless their post 
offered adequate opportunity for original work and we 
sufficiently attractive to compensate for the loss of tl) 
greater direct reward which industry and commerce we) 
willing to pay for the best brains, the brilliant men wou! 
soon move elsewhere, attracted by a somewhat more reasor 
able salary, or scared away from the university by th: 
burden of routine work thrown upon them, which shouk 
be done by secretarial or junior assistants. 

Professor Ross hoped that Federal Government assistanc: 
which was now mainly concerned with lightening the tre 
mendous burden threwn on the wniversities by the huge 
increase in student enrolments, would be extended to work 
towards the master’s and doctor’s degrees. The increased 
grant for research made through the Council for Scientifi 
and Industrial Research, he said, was most welcome, but 
was still quite insufficient to meet requirements. 

Discussing the proposal to inaugurate what had been called 
a research university at Canberra, Professor Ross said that 
he saw as possibilities (a) a university which would take 
students through systematic courses of instruction and 
lead them on to research as other universities sought to do; 
(6) a Canberra university which would attract students from 
other universities as soon as they had graduated, and set 
them to research work; or (c) an advanced research centre 
for graduates who had proved their ability in research at 
State universities, which, by offering them special facilities 
and adequate financial assistance, would retain them as 
researchers when otherwise they would be seeking posts 
with less scope for their abilities. 

In view of the overcrowding of most of the State uni- 
versities, no one would question the desirability of instituting 
another university and so relieving the congestion. But 
Professor Ross held that to take students from the States 
as soon as they had completed their honours degrees and 
to concentrate research in Canberra would be most harmful 
to the States. Without a live and effective programme of 
original investigation universities would sink to the level 
of mere coaching colleges. He would like to be assured 
that, in drafting proposals for an extensive research pro- 
gramme at Canberra, the Federal authorities would see their 
way clear not only to maintain but to increase financial 
assistance for research in the State universities. 

The new university at Canberra might well be designed 
to take up research in certain new directions not at present 
efficiently explored in the @xisting State universities, especi- 
ally in projects demanding new and costly equipment which 
might be beyond the means of State universities. A central 
research university would both assist State universities and 
advance the interests of the Commonwealth as a whole if 
it could offer attractive research posts to proved investi- 
gators who had completed two or three years’ research in 
their State university. 

Referring to the financial return from outlay on scientific 
research, Professor Ross mentioned that an expenditure in 
England of about £400,000 on industrial research associations 
had given an estimated return of over 800% per annum for 
a period of several years. 

He stressed the wisdom of substantial government grants 
to universities because of their freedom. Many universities, 
he pointed out, had become famous because some out- 
standing man had developed a broad programme of research 
which in turn had attracted young investigators. He would 
like to see Australian universities seeking to specialize in 
physics along definite and distinct lines, and every facility 
given to a graduate to transfer to whichever institution 
offered research in a direction which particularly appealed 
to him. 

Professor Ross urged the need for extending the science 
degree coyrse from three years to four, with an additional 
year for honours. Six years of university education were 
required to turn out a general medical practitioner; an 
engineer’s course normally ran to four or five years; and 
lawyers and teachers commonly founded their training 
on a preliminary course in arts. Could it be considered 
possible to train a physicist in three years? 

Summing up the possibilities of the new discoveries of 
science in peacetime use, Professor Ross said that with a 
vision of vast and cheaper sources of power, of improved 
aids in medical and biological science, of a more intimate 
knowledge of the structure and properties of matter, and, 
above all, of a greater control over animate and inanimate 


was essential th 
and hold the nx 





Ocrosper 19, 1946. THE MEDICAL 


ire, the future had much to offe: 
make the most of his opportunities 


The Structure of Keratin Fibres. 


Mercer (Sydney) and A G (Sydnee 
histological structure of keratin fibres 
illustrated their remarks by optical and electror 
graphs. Conclusions concerning the molecular 

vithin the cortex had been drawn from the el 

uphs and confirmed by X-ray examination 

nd derived proteins 
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liscussed the 


Forecasting the Radio “Weather”. 
Wood (Perth) 


nospheri characteristics wit] particular reference 01 
ropagation He said that during the 
ir the Radio Research Board of the 
ind= Industrial Sydney had ¢ 
into the nature of the upper 

known as the “ionosphere ising the 
which was later to prove so valuable in the de 
radar. As the war developed and it 
maintain constant air patrols over the coastal 
shipping routes of Australia, the defence 
the need for reliable radio communication 
entered the war the need had 
more urgent because of the paucity of land-line communi 
tions te areas north and west of Australia Radio alone 
offered a link between headquarters and all forward bases 
units, patrols and ships. However, for war purposes this radic 
communication link had to be reliabk 
four hours of every day, over all 
any two points in the area of operations as well as between 
the headquarters of the United Nations. 

The services therefore had approached the Radio Researc} 
Board in 1940 with the that it should prepars 
information in a suitable form so as to enable 
round-the-clock radio communication to be carried out 
moreover, that it should make this infermation availab] 
or two months in advance 

The problem had been tackled and all 
concerning the ionosphere had been from the 
seven observing stations scattered throughout the world 
Additional stations were installed until the number ros 
43 before the war ended. The causes of the day-to-day and 
seasonal variations were discovered and their relationshiy 
to sunspots and their activity were determined With 
this as a basis accurate predictions had been made thre 
months in advance throughout the years 1940 to 1946 nd 
on only two occasions during the seventy months for whic] 
predictions were made had they fallen short of the accurac 
required. 

Using these predictions the services were able to maintain 
continuous contact with operational areas and to plan 
operations with certainty; scores of aircraft had been 
brought safely back to base by radio navigation when the) 
would otherwise have been lost; ships and aircraft had 
been able to maintain radio silence whenever necessary wit! 
the certain knowledge that they could communicate instantly 
with their bases in an emergency; and on such important 
long circuits as those from Australia to London the numbe1 
of hours of reliable service had been increased from seve 
day to twenty-three hours per day during th 
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Important discoveries concerning the nature « 
the “ionosphere” had also been made during the development 
of the prediction service, and this added knowledge w 
now available in peace-time to all radio users in the forn 
of monthly radio propagation bulletins, which were on sal 
to the public. 


scientific 


The Precise Measurement of Distance by Radar. 


Mr. J. Warner 
of radar to fix the 


(Sydney) said that the simultaneous us« 
position of an aircraft and the takings 
of vertical photographs of the ground had made it 
to produce a map of an area to a scale of one inch to on 
mile without any ground survey having been done. One o 
the limits in accuracy was the limited knowledge of the 
velocity of propagation of electro-magnetic waves Radar 
could also be used to carry out a large-scale triangulation 
by precise measurement of lines up to 500 miles in 
length. If this was applied to Australia it would be possible 
to obtain rapidly information from which the shape of the 
earth could be derived, which was not known with pre- 
cision in Australia 


The Theory of Flotation. 


In his presidential address to Section B, Dr. Ian W. Wark 
(Melbourne) discussed recent Australian research on the 
theory of flotation He said that the first commercial flota- 
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been developed at Broken Hill less than 
From this there had been evolved 
by which over fifty million tons of ore 
had been concentrated in a single year in the United States 
vlone For a time ractice had outstripped theory, both in 
Australia and abroad it twenty years earlier metallurgists 
Germany and Aus 


tion process had 
nity years previously 
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The Microdetermination of Ascorbic Acid in 
Blood Plasma. 


Miss Vivienne Pecover (Canberra) gave the results of 
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Marsupial Phylogeny. 


Dr. Joseph Pearson (Hobart) in his presidential address 
to Section D discussed the probable evolution of the mam- 
oviparous reptiles He said that the early 
stock had inherited many reptilian characters 
The egg-laying monotremes had diverged 
from the main stock at such a stage After this divergence 
the main stock ultimately became viviparous. This involved 
the development of i placenta which consisted of the 
ipposition or fusion of foetal and maternal elements 
earrying out physiological 

excretion) for the well-being of the 


trom 
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including oviparity 


mals 


intimate 
for the 
(nutrition, respiration 


purpose ot processes 
embryo 

Lr Pearson said that 
of opinion regarding the type of placenta possessed by the 
early viviparous mammal He threw doubts on the view 
generally held by embryologists He thought that the 
common stock from which both marsupials and the higher 
mammals arose had a primitive type of placenta, somewhat 
similar to that found in most marsupials, and he considered 
that the high type of placenta found in the bandicoots did 
view, but was merely an example of 
disagreed with the view that 
ill marsupials originally had a bandicoot-type of placenta 
ind had lost it in course of time That would indicate 
degeneration The marsupials were a curious mixture of 
primitive and specialized characters, but their method 
of development and the construction of the urogenital 
system did not indicate degeneration They and the higher 
mammals had diverged from a primitive common stock. In 
the higher mammals the placenta had become highly 
efficient, whereas the marsupials had retained a somewhat 
primitive and inefficient organ which could meet the demands 
of the growing embryo only for a very brief period of 
foetal life 

LD Pearson 
marsupials and 
system offered a much sounder 
dentition and foot-structure, which 
zoologists 

In conclusion Ly 
necessity for 
comparative anatomy and 
important marsupial 
thought that the 
least one 


there was considerable difference 


not contravene this 
convergent evolution Ele 


discussed the interrelationships of the 
concluded that the brain and urogenital 
basis of classification than 
were favoured by most 


issued a note of warning 
tackling the problems of 
embrvology without 
forms were being 
Commonwealth 
school of 


Pearson 
regarding the 
marsupial 
delay, since many 
exterminated He 
Government should support at 
comparative anatomy in Australia to deal with these pressing 
urged the restoration of the Institute of 


problems, and he 
status as the nucleus 


Anatomy in Canberra to its proper 
of a sehool of comparative anatomy 
The Control of Mosquito-Borne Diseases in the 

Northern Territory. 
(who had served as officer commanding 
Malaria Control Unit attached to the 
ervices in the Northern Territory) read a paper on 
mosquito-borne diseases in the Northern 
stated that the aim of the unit was to 
protect Northern Territory against 
malaria He pointed out that the malarial history of the 
Northern Territory had been one of usually localized out- 
issociated as time went on with the development of 
endemic foci in the native population. With the 
population density in the Territory, the 
irmy medical authority had pressed for active control 
measures, in order to prevent the creation of a local 
malaria problem and to keep a malaria-free base for future 
operations. Owing to the sporadic appearance of malaria in 
the Northern Territory—in time as well as in geographic 
distribution—the area was classifiable Ls potentially 
malarious Several outbreaks had occurred at 
intervals from 1879 to 1931 (most infections being malignant 
tertian), but during the army occupation the incidence 
remained at a remarkably low figure and all cases recorded 
were of the benign tertian type 

The factors considered likely to affect the problem of 
malarial control were (a) the source of infection provided 
by the aboriginal population (themselves infected by native 
traders from Timor and elsewhere); (6b) climatic and 
geographical considerations, depending upon variations in 
humidity due to rainfall and the distribution of the main 
susceptible population, increased 
Highway; and (d) 


Johnston 
Australian 


\. H 
t he L0th 
medical 
the control of 
Territory He 
mosquitoes in the 


breaks 
definit« 
rapid increase in 


severe 


systems (c) the 
ilong the Sturt 


river 
enormously in density 
the anopheline population 

No particular anopheline incriminated as the 
definite vector species, so it was not possible to apply 
“species sanitation” Species were thus considered to vary 
in their potentiality in different 


could be 


ireas 


Ocrosper 19, 1946. 


including the Adelaide River, Anophe 
punctulatus moluccensis and bancrofti were controlled 
sight, while south of this centre, Anopheles annulipes w 
specially treated. The latter was extremely adaptable wit 
regard to breeding, while Anopheles bancrofti was domesti 
in its habits, staying in the tents all day after having 
meal (and thus permitting tent counts to be made whi 
assisted in assessing the population) and attacking ma 
although there were other available hosts, such as birds ar 
inimals. 

The anopheline population varied quantitatively ar 
qualitatively throughout the year, as well as geographicall 
and the Territory provided a large number of types showin 
a wide range of morphological and ecological characters 

The bionomics of the Northern Territory anopheline 
revealed many notable variations, especially of Anophel 
bancrofti and Anopheles punctulatus moluccensis, to thos 
generally recorded in east Australia and New Guinea. 

Mr. Johnston outlined the organization of the contro 
carried out by his unit—detection, exclusion and treatmen 
of gametocyte carriers, quarantine of local malarious areas 
especially native compounds and known endemic centres 
such as Roper and Daly Rivers, careful consideration o! 
camp sites and strategic control of anophelines. 

In reply to questions, he explained that he aimed 
protecting one particular spot in a given area, such as a 
hospital or aerodrome, not the whole area. It was found 
that a radius of one and a half miles was effective. Replying 
to a question as to the extent to which malaria was endemi 
among the aborigines, he stated that the rate was probably 
very low, except among aborigines infected from 
outside—there was no area in the whole 
Territory. 


North of and 


coastal 
hyperendemic 


Acarology. 

H. Womersley (Adelaide) in the course of a paper on 
acarology said that the importance of acarids or mites as 
the agents of disease in man and animals, and as sources of 
loss in agriculture, had not been fully realized until recently. 
He urged that the study of mites should be recognized in 
scientific circles and that an incentive should be given to 
students to take up the work. During the war considerable 
attention had been focused upon mites, mainly from the 
realization of the important role that certain species of 
the family played in the transmission of scrub typhus. For 
the first time in history, specialists in acarology had been 
attached to the armed forces. 


Rickettsial Diseases and their Vectors with Special 
Reference to Scrub Typhus and Trombidiosis. 

A combined meeting of Sections D, J and L took the form 
of a discussion on “Rickettsial Diseases and their Vectors, 
with Special Reference to Scrub Typhus and Trombidiosis”. 
The discussion was opened by Dr. F. J. Fenner (Melbourne), 
who gave an account of rickettsie and rickettsial diseases. 
There had been a great increase in the work done on this 
subject during the past four or five years, owing to the 
threat of epidemic typhus in Europe and scrub typhus in 
New Guinea. The problem had been approached in three 
ways: firstly, by an attack on the vector; secondly, by 
raising the resistance of human beings by vaccines; and 
thirdly, by efforts to find a drug which would either suppress 
the disease or cure it. The first method had proved to be 
by far the most successful; the impregnation of clothing 
with “DDT” in Europe or dibutyl-phthalate in New Guinea 
had proved very effective. In regard to the second method, 
vaccines had been prepared in several ways; there had 
been no adequate clinical trials of scrub typhus or epidemic 
typhus vaccine during the war, but experience in laboratories 
had suggested that vaccines gave some protection. It was 
not, however, comparable to the protection given, for 
instance, by typhoid vaccine. In conclusion Dr. Fenner 
said that although several types of rickettsial disease existed 
in Australia, there was as yet no centre for research on 
rickettsiz. It was to be hoped that such a centre would 
be established at the new Queensland Institute for Research. 

R. N. MeCulloch (Sydney) spoke about the efficiency as 
miticides of dimethyl-phthalate, dibutyl-phthalate, “DDT” 
and benzyl-benzoate, with special reference to their relative 
values, resistance to washing and duration of effect. The 
control of serub typhus achieved by the Australian army 
could be regarded as successful. Of a total of 2,800 cases 
notified in New Guinea and the Solomons between the last 
quarter of 1942 and the end of 1945, only 200 had occurred 
during the final eighteen months when anti-mite precautions 
had been undertaken by the troops. Units receiving anti-mite 
fluid under scrub-itch conditions had usually reported a 
complete cessation of the itch. Properly used, dibutyl- 
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inthalate would prevent scrub-itch in Queensland and New 
(;uinea. It was, however, not strong enough to kill American 
chiggers and although large stocks were held in the 
acific, it had not been used in that area because of the 
iilure of tests in Florida and Panama Mr. McCulloch 
liscussed the possibility of the adaptation of army experience 
to civilian needs In some parts ef South Australia, duck- 
hooters and farmers from the so-called “ti-tree 
itch” In Sydney, especially on clay soil, ticks were a 
nuisance for some months of the year Scrub-itch occurred 
n Queensland In the army, disinfectants had been applied 
o clothes by hand or by shaker bottle. Civilian 
ould be treated, though the greasy appearance until after 
he first wash would be a disadvantage. A disadvantage of 
limethyl-phthalate as compared with dibutyl-phthalate was 
that it had to be reapplied every time clothes were washed 
American workers, using benzene hexachloride, had shown 
that locality disinfection was possibi« 


D. A. Gill (Sydney) said that trombiculid mites did not 
is far as was known, convey to domestic animals any 
infectious disease comparable with bush typhus in man. He 
lescribed a severe dermatitis affecting the lower parts of the 
legs of sheep in parts of the central highlands of Queensland 
where seasonal conditions favoured massive infestation with 
Trombicula sarcina (Womersley, 1944). The grey kangaroo 
(Macropus major) was the principal native host, and there 
ippeared to be a clear association between the occurrence 
of the parasite and the distribution of true black earths in 
the area concerned. Residents in the locality were attacked 
the resulting irritation being known as “black soil itch’ 
The origin and construction of the feeding tube of trom- 
biculid mites were discussed in some detail Photomicro- 
graphs of the tube, as seen in histological section, were 
shown to illustrate the possibility that, contrary to the 
general belief, the tube might be contrived by the mite 
its own resources 

H. Womersley (Adelaide) said that the “chiggers” or scrub- 
itch mites responsible for the carrying of scrub typhus from 
rats to man and for the production of trombidiosis in sheep 
ind cattle were acarids of a large number of species in the 
six-legged val stage. These species had formerly been 
placed in the family Trombidiid#, but were now separated 
herefrom as the two families Trombiculidz and 
Leeuwenhoekiide In general they were, in the larval 
stage, ectoparasites of vertebrates. 


suffered 


clothes 


trom 


published his monograph on the 
larve of the Trombidiid# and Erythreid#, and in the 
same year Berlese had described the adult form of the 
Trombidiid# including the genus Trombicula with severa! 
species. This genus was characterized in the adult by 
having a constriction of the body a little anterior of mid- 
way, the anterior portion being somewhat narrower than 
the posterior. The adults and nymphs were covered by a 
thick coating of hairs, whence was derived the popular 
name of “velvet mites”. It was only since 1917 that 
“chiggers” had been known to be the larve of the genus 
Trombicula and its allies. This was first established in 
Japan, where Japanese workers, notably Kitashima and 
Myajima, had reared adults and nymphs of Trombicula 
akamushi (Brompt), the vector of tsutsugamushi fever, 
and had shown that they possessed the characteristic waist 
of the genus Trombicula 

Until 1929 the larval forms of Trombicula and allied 
genera had been placed in the family Trombidiide, but in 
that year Ewing separated them off as a distinct subfamily 
and later, in 1944, raised them to family rank. Included 
here were the genera Leeuwenhockia, Acomatacarus and 
their allies which were known only from the larva In 
1945, as a result of the successful rearing by Major G. M 
Kohls of two species of the latter genus to the nymph 
stage, Mr. Womersley had shown that the nymphs and 
idults did not belong to the Trombiculid# at all, as they 
did not have the characteristic waist and differed 
both in the larval and later stages. They 
parated off distinct family 
So far the this family 
scrub-itch in man 


In 1912 Oudemans had 


were 


other ways, 
hereto as i 
cnude larve of 
known to cause only 

After describing the appearances and life history of the 
larve of Trombiculid#, Mr. Womersley said that their 
importance during the war years as vectors of tsutsugamushi 
fever or scrub typhus had led to a great deal of taxonomic 
study, as a result of which no fewer than 150 species of 
! d been described, drawn from the Indian, Austro- 
va Philippine and Japanese regions. All could cause 
which was an intensely irritating condition, and 
Trombicula akamushi and Trom- 
been definitely proved to be vectors 


Leeuwen 


serub-itch 
while only two 
bicula deliensis, had 


species, 
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of the rickettsia of scrub typhus ill might possibly be 
potential carriers 

The larve of the Trombiculid# as hatched from the eggs 
were very active in their search for a suitable host, although 
they did not tend to crawl on herbage for more than a few 
(Species of Acomatacarus, however, would climb onto 
fence posts or wire.) On man they would make their way 
through the clothing and find attachment in the warmer 
parts of the body 

Mr. Womersley then described the finer points of structure 
by which different species of larve were distinguished He 
idded that, when sufficient material was available for study, 
there was, within definite range of population, a definite 
range of variation of some characteristics. In recent studies, 
this variation had been treated statistically, whence it was 
found that certain species, especially the two concerned in 
typhus, exhibited very definite local geographical 
forms It was possible that this might throw light 
on the va phical incidence of scrub typhus 


inches 


scrub 
some 


rving geogra 


The “Frontier” in American and Australian History. 


Professor F 
“frontier” as 
historian 


As his presidential address to Section E 
Alexander (Perth) outlined the theory of the 
it was first enunciated in 1893 by the American 
Professor Frederick Turner The opening and closing of 
the frontier was regarded by historians as the key to 
American history luring the past one hundred years 
Turner ha itten of the strength buoyancy and 
exuberance of American pioneers; and of the intellectual 

liance ranized demand for cultural facilities 

cha ized the towns and cities which grew 
United States as the frontier closed. In Australia 
been no steadily and progressively expanding 
American sense. Australian history had been 
people inhabiting relatively narrow 
been examples of the frontier 
in tl pastoral expansion across the Blue 
rushes but the post- 


frontier 
in the ma the 


coastal ] There had 


story ot 


work 
Mountains and later in the gold 
humous influence of the frontier on Australian democracy 
had been small by comparison with the influence it still 
wielded in the United States Intellectually the former 
frontier regions in Australia had signs of the 
self-reliance similar regions in America 


spirit at 


shown few 
shown by 


Mixed Bloods. 


discussed the 


The 


Dr. A 
increase of white« 
Canada, New 


in White-Aboriginal 


Grenfell Pric« (Adelaide) recent 
aboriginal mixed bloods in the United 
Zealand and Australia He said that 
recent history indicated considerable increase in the whit« 
aboriginal mixed bloods of the United States, Canada, New 
Zealand and Australi This phenomenon was worth 
examining from both historical and scientific aspects, f 
it was creating and would continue to important 
racial, social and economic problems Interbreeding between 
the whites and the American Indians, Maoris and Australian 
iborigines had. of course, gone on for a very long time 
population of French Canada had long 
the fur trade a considerable amount of 
There had been, however, little 
information on the subject until comparatively 
when several countries had attempted to 
some exactitude their percentages of full and 
mixed blood These efforts had suffered from 
the usual difficulties of census-taking, particularly that of 
determining the percentage, if any of white blood in 
individual aborigine As, however, the critics usually 
contested the statistics on the ground that the percentages 
of white blood higher than indicated, their 
contentions, if valid, tended only to strengthen the con 
clusion that mixed blood increase was proceeding at 
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Increase 


States 


or 
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For example, the 
contained, throug) 
Indian blood in its veins 
authenti 
recent 
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censuses 


aborigines 


were those 


considerable r: 


The answer to three important questions could be sought 
First, were the total aboriginal and 
populations of the United States, Canada, 
Secondly, were the 


mixed bloods 


Ir recent statistics 


it 
mixed blood 
Australia and New Zealand increasing? 
pure bloods Thirdly, were the 
increasing? 


Available 


increasing”? 


figures could be regarded as fair indications 

at the total populations of United States Indians, Canadian 
Indians and Maoris were increasing, but that the total 
Australian aboriginal population was declining. The statistics 
also demonstrated that all the full blood native populations 
were barely holding their own or were declining, but that 
the mixed blood populations, with the exception perhaps 
of the Australian, were showing a rapid and vigorous growth. 
So rapid indeed was the advance that the United States 
Department of Indian Affairs claimed that the total Indian 
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in these countries First 
protection ind possibly in 
ead sistance to, smallpox, which, in 
white inv had by far the 
brought in by the invaders It was 
still suffered a heavy mortality from social 
tuberculosi other iilments, but no single 
produced the decimating effects wrought by 
Furthermore, most white governments had 
scientific efforts to preserve native 


had with a certain amount of 


factors iccounted 


iborigines four these people 


some ( 
the early 


enjoying trom ises 
stages 


most potent 
true that the 


increas 
the 
destrovel 


isions been 


ofl 
aboriginal peopl 
disease ind 
disease had 
smallpox 
ntiy 
health 


SOTne 
efforts 


rece 
inal the 


rece 
met 
ucces 

\ econd « 
had 


white 
native 
they 
The 
and 
and 
these 


had been that the 
practice ol seizing 


iuse of improvement 
ibandoned the former 
ml of laughtering the aboriginal peoples if 
ted o1 d the stock of the incomers 
rovernments had reserved native lands; 
peoples the Americans 
devoted resources of 
wards 
had been 
ulturize 


invader 
land 

had resi 
majority 
the 
Canadians 





kills 
of 
such as 
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\ third cause of progress 
ol certain rnments 
scientific lines Early governmental and missionary policies 
had attempted to turn stone age peoples into civilized 
Christians in two generations and ruinous detribaliza- 
ind demoralization had inevitably resulted. Improve- 
such as the Roosevelt-Collier New Day for American 
or for the emergence of the Young Maoris Party had 
more gradual acculturation process, a return to 
the old tribal of life and a revival of native 

blood leadership Statistics seemed to indicate a 
possible connexion between government expenditure and 
population incre although the advance decline of 
native population naturally depended upon many factors 
other than government liberality creating improved policies 
Nevertheless it might be significant that the only country 
in which the total native population and the mixed 
were not increasing was Australia, which had been out- 
standingly mean, neglectful and backward in regard to its 
native wards Whereas the United States was spending 
on the of the wa per annum on each Indian and 
Canada the A Commonwealth and States were 
spending only 63s. per aboriginal (State 74s. and Common- 
wealth 32s its wards in the Northern Territory) In 
comparison with this Australian expenditure, New Zealand 
in 1939-1940 had spent on the education of about one-half 
of its Maori children nearly as much as the Australian 
governments had their 77,000 aborigines 

\ fourth probable ca of the recent 
tborig hybrid vigour 
little investigation 
conducted by 
isl indicated 
increasing more rapidly than 
dying off, that there had been an increase 
Hawaiian population in the last twenty 
the part Hawaiian was much more resistant 
his pure bred brother. ‘Scientific investiga- 
tion might well indicate the same phenomena in regard to 
the mixed bloods of the United States, Canada, New Zealand 
and possibly even of parts of Australia. 

The problems arising from the recent increase of total 
native populations and-more particularly from mixed blood 
increase were for both the native and white popula- 
tions Apart from the religious and philanthropic obligations 
involved, it was a serious matter for white communities to 
have in their midst islands of people who were very 
frequently below the whites in standards of health and 
education, and, if detribalization had been effected, below 
them in standards of culture and behaviour 
Roosevelt-Collier 
had begun 
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to solve these difficulties, and Canada, New Zealand 
some of the Australian States had made progress in poli 
in administration and in financial generosity. 

There was littl doubt that, excepting perhaps in a fe 
areas such us the south-west of the United States, the whit 
majority peoples would absorb the native minorities I 
most countries, however, complete absorption lay far ahe 


aborigines scienti 


intermingling 


and 
the 


whites 


to « 


in the interests of both 
policies were essential 
acculturation 


The Zoological Position of Man and the Data of 
Physical Anthropology. 


ast 


Professor A. N. Burkitt (Sydney) in his presidentia 
address to Section /” discussed the zoological position o 
man He said that man might.be defined as forming 


single species composed of various races a 


polytypic 


capable of interbreeding. His evolution had been reticulat« 
and he had become the biologically dominant animal o 
recent times. At any one time level there had probab! 
been only one species of man with different races or sub 
species which could interbreed There had probably been 
three species successive in time: Homo erectus (Java and 
Peking man), Homo intermedius (Neanderthal and othe: 
races) and Homo sapiens or modern man (Weidenreich 
Dobzhansky et cetera). With the progressive enlargement 
of the brain which had taken place, there occurred 


brachycephalization 


progressive broadening and rounding or 
palate, 


reduction of the teeth, jaws and 


of the brain case, 

and feetalization of the skull and particularly a slowing 
down of the time of- closure of the brain case sutures 
Professor Burkitt suggested that rate-genes had been the 
effective agent in this evolution and enlargement of the 
brain. Correlated with the enlargement of man’s brain was 
his most unique feature—the development of speech and 
the acquisition of conceptual thought, the use of tools and 


the development of a cumulative tradition, the last-mentioned 


feature being accelerated by the discovery of writing. 
Further, man was the only animal which had become 
biologically dominant within the range of a single species. 
He had also become the most widely dispersed animal 


known, and the most variable species of animal in existence, 
especially with regard to brain and mind. Man's evolutionary 
history was unique; in the words of Julian Huxley, “a brain 


capable of conceptual thought could not have developed 
elsewhere than in a human body”; man alone had all the 
necessary prerequisites. 

Referring to the study of modern man, Professor Burkitt 
said that recent studies in genetics showed that the task 
was to map out the genes or hereditary factors which 
determined man’s adult form and to clarify the action of 


Up till recently physical 


various environments upon them. 
the past history of 


anthropology had been concerned with 


mankind, and with the amassing of various measurements 
of living man. These had often been of doubtful significance, 
and required to be further amplified and replaced by an 
analysis and mapping out of man’s genes. The progress 


made could be judged by the fact that probably only about 
100 of these were known, while the existence of some 
hundreds more was suspected and the total number might 
well prove to approach 50,000 or more. In Australia little 


was known of man’s growth, of his fertility and the factors 
affecting it, and of his variability. A school of physical 
anthropology was a fundamental need, and such studies 


should not be the spare-time interests of scientists in other 
fields. 

Professor 3urkitt went on to say that man had other 
listinguishing features. For instance, he was continuously 
sexed, in contrast to most other animals. Also he had made 
great use of his “post-maturity’”; Huxley, in about 1940, 
had pointed out that “all the members of the British War 


Cabinet are in their post maturity”. Man also was unique 


in the degree of freedom of his mind, in both analysis and 
synthesis, so that he was not dominated by his instincts. 
However, he was as a consequence almost the only animal 


normally subject to psychological conflict, which accounted 
for the development of the phenomena of conflict, repression 
the human 


and suppression. Other unique by-products of 
mind were pure mathematics, religion, philosophy, the 
appreciation and creation of music, pictures and sculpture 
et cetera. Even the attributes which he shared with other 
animals—eating, drinking, sleeping and mating—had been 
elaborately decked out with all kinds of peculiarities 
Brachycephaly. 

Professor A. A. Abbie (Adelaide) read a paper in which 
he discussed the increasing brachycephalization of man in 
general from the aspects of evolution, race, stature, 








XUM 





XUM 


OcrToBer 19, 1946. 


mechanical factors 
All except the 
part in 


heredity and environment, sex and age ot 
were 


research in tl 
mechanical factor lentures and pa 


determining the 


shown to play 
form of the head, but the part Di H t Jj 





played was limited, and of significance only in so fa is rom Mr. V. E. Ne 
it formed part of a general evolutionary trend In man pharyngeus must 
this trend was towards a progressive increase in stature patients afte: 
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widest biological application finding parallels ! othe 

l T . , Australian scho« 
inimal groups These findings emphasized the fact } ge 
inthropology was merely one aspect of biology at larg i iat he 
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Speech Sciences Unit. = ; 
‘ were be 
Professvo) J MceKel Stewart (Adelaide) welcomed t} the whole « ] 
members of the eech sciences unit (Section Ff) most pressing « 
capacity as Vice mancellor of the Universit and des bed he ex 
membe1 ot the committer on speecn sciences In childrer I sche 
introducing this subject into general scientific programm speec] phonik 
new ground was being broken, and it was parti M } 
fitting that the first meeting should take place in Ade icie oan i pmet 
where for many years work in speech studies had bee ; . aie 
} ’ gd 
going on 
: , rs sor 
Professor J. A. Fitzherbert (Adelaide) in his president P } 
ches ‘ DD 
address traced the development of scientific speech rese , , 
een made of the 
from Classical times to the present day. +} , ee 
T. G. H. Strehlow described “The Rhythmic Structure ot t need f st 
Aranda Charts ising gramophone recordings and nter! < sed with t 
slides. existence of vil 
Miss Olive Abotomes (Adelaide) read i paper entitied meaning the Se] 
“Some Aspects of Spoken English in Australia” and showed ibrations were 


two films entitled “Breathing and “The Human Voics to separate com 
respectively, lent by the Education Department of } re n 
Australia. tion at least of tl 
Professor A. A. Abbie 
of the knowledge. of 
referring to the humoral 


(Adelaide) reviewed the hist to understand J} 
control of 
theory held by 


cerebral speec! 





described briefly the work of Gall, Bouillaud, Broca, C = the ephone 
and Trousseau. The great English neurologist, Hug} gs on the problen 
Jackson, had made most important advances in this s ves might |} 
in the years 1864-1884. He had distinguished dysarthria fron satisfactory perto 
aphasia and had been the first to appreciate that the Important tacts re 


problem should be approached as much from the psychical ompiexity of | 
is the anatomo-physiological aspect. The latest and most stonishing perf 
notable contribution had come from Head's examination ot ical devi 


casualties of the 1914-1918 war. Dur 


mect 





the cor 





recorde! 


A paper on the causation of stammering and its treatment 
written by Dr. D. W. H. Arnott (Sydney) and Miss Eli 
Wray (Sydney) was read The writers explained 
stammering developed from the simple non-fluency of norm: 
childish speaking to the complex situation th 
constituted the “stammering personality Treatment should 
be based on the conception that a new idea of fluent norn Di Re 


speech 
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1¢ effect on Australian speech of artificial 


of badly fitting ones 


wul 





iy (Adelaide) discussed a paper received 
gus (England) on the function of the crico- 
e and its bearing on the reeducation of 


laryngectomy 


paper on speech 
ralian school children Her experience in 
n confined to the speech problems of South 

! during the past seven years 
observations had been made during 


Vithout significance She had found that 


mong school children were quite common 


egarded as serious, affecting as they did 
development of the child By far the 
was stammering Miss Abotomey 


e in the treatment ot stammering 


inics She also ret ed to cleft palate 
, alling 
oug!l (Melbourne) g¢ ‘ an outiine ot 
n speech training in Victorian schools 











\ de) said that ound d been for 
\ ‘ Cind ‘ mon the ther 
Very little } ctical application had 
Ss tl! st ay ‘ Lhe advent 
nd er « the radio f ittention on 
s nd thoroughly, i word sound 
meanings—one covering the physical 
! in air or other media, and the othe 
sation caused in the brain when these 
t t human ea} It was impossibk 
the study otf these two different 
nd it Was necessary to have an apprecia 
e physiological aspects of sound in ordet 
some of the problems in physi and 
s n the physical side of the science 
ectrical transmitting systems, suc) 
nd broadcasting had focused ttention 
. how much of the or 1 sound 
ol i while still producing sonably 
! ! t the receiving end of the 
ed bv Investigations was the imazing 
' speec] nd the corresponding! 
nee of the human ear considered 
es demonstration o magnetic ‘ 
wscillograph and othe pparatu was vo! 
Ss ade rtment of the university It wi 
thousand members visited this demos 
‘ dings of their ow) peec} 
Productivity. 
n (Canberra) in his presidential address 


social speech had to be created in the mind of the stam mn n G said most current indexe f productivity 
mering child A method of treatment by which this could vel obtained by ing an index « the quantity ol 
be achieved was described. productior ! the numbers of pel : er ged in pro 
. . . . aductior Quant ! the economil st hows W 
Miss Margaret Badcock (Melbourne) traced the develop ee ase a : ate +} : aoc 
ment of speech therapy as a medical auxiliary service it : cae = gen ~ lg ne ; “we? 
Britain The same speaker in a separate paper describe : P ; : - : ae i “t oe ‘ lied 
the speech therapist’s contribution to the treatment tw ‘é dded “* . aig | wrt Pens , ton > ae vz sift ee = 
patients suffering from gunshot wounds of th: ry! “ea asap ™ tig : F - me , a te “ orth ase pee 
In a discussion on physical defects affecting the spe« Jima dadias s bate path grace ee Diageo toon — .- = : 
mechanism and _ thei! treatment Di G M Turnt 4 single. exac , ement <« the change between two 
(Adelaide) described the surgical treatment of war injuries dates ir } siz } output of n industry or of all 
of the jaw, lips and tongue He showed a man who had ndus e « i ! only when the relative value of 
suffered considerable destruction of his mandible as the the different dividual products had not changed In 
result of a gunshot wound, necessitating an epithelial inlay practice, therefo most productivity index« were merelh 
In order to allow the essentia! mobility of the lower lip or pproximate descriptions of series of quantitative chang 
the underlying structures by restoring the labio-gingiv which coul be de ed with complete accuracy only b 
groove, and so permitting the patient to wear a dentu vivine ll account of the changes in the quantities and 
he had been obliged to make a graft The result was satis ‘ s of the individual articles making up the total 
factory with regard to phonation even when the denture output. Such “suran es” of a series of complex happening 


was removed 
Dr. D. G. Mackay 


had thei 


(Adelaide) showed a girl of nine years became less use 


who had had an extreme degree of unilateral (left-sided) marized became n 
hare-lip and cleft palate. He had operated on the lip wher Dr. Wilson said t 
she was four months old and the palate at about a year old to measure the siz 


She had been under constant training ever since by the 


‘ composite 
speech therapist at the Adelaide 


Children's Hospital She f the industry 





gave a recitation to the section to show the progress mad of the articles actu 
in articulation, especially as regards certain difficult words being to divide the 
for example, ‘orchestra”™ She also showed great self- of the prices of the 
possession in contrast to the usual diffidence evinced by the standard of me 


children with this type of deformity. 
Dr. T. D. Campbell 
malformation of the 


ivailable when 
discussed the effect on speech «¢ ctual products we 


teeth, and pointed out a possible field 


uses, provided it was realized that any 


e of the output in terms of some 


articl 


data on the 


i ssumed that the \v 


summary 
in proportion as the facts to be sum 
re complex 

hat nother method sometimes used wa 
single 
different in 


kind from the products 


under examination. The physical quantities 


illy produced were ignored, the 
total values of the 


procedure 
output by an index 
“composite article chosen as 

This was the only method 
quantities and prices of the 
ivailable In effect the method 
utility to the consumer, of the 


single or 


isurement 


re not 


ilue or 
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article or combination of articles chosen remained unchanged 
from year to year 

Dr. Wilson gave reasons for thinking that most indexes 
of productivity compiled over extensive periods tended 
progressively to understate the real improvement in material 
well-being which was made possible by industrial and 
scientific advance This was due partly to omissions from 
the indexes and partly to the technicalities of their con- 
struction 

Dr. Wilson stated that there were at present about one 
and a third dependants for every active worker in Aus- 
tralia Unless migration affected the position substantially, 
the proportion would shortly rise to about one and a quarter, 
and fluctuate a little above that level for the next fifty 
years This forecast could easily be upset, however, by 
changes in the school leaving age, in the usual age of 
retirement from work, by heavy immigration, or by changes 
in the willingness of females to seek work outside the home. 
If all persons of working age were regarded as potential 
workers, and children and old people as dependants, there 
was at present on this basis about 0-5 dependant per worker, 
compared with about 0-7 in 1881 The figure would probably 
rise a little in the next few years, reach nearly 0-6 by 1981, 
ind stay at about that level for the next twenty years. 

It wa ilso suggested that the average level of productivity 
in so-called “tertiary” industry was not greatly different 
from, though a little below, the average level in primary 


industry, which in turn was somewhat below the average 
level in secondary industry There was some long-term 


tendency for a larger proportion of the working population 
to enter tertiary industry, but it was by no means certain 
that this tendency would in future be very pronounced or 
even that it would continue indefinitely. 


Some Recent Changes in the Outlook for the Child. 


Dr. F. V. G. Scholes in his presidential address to Section 7 
said that social legislation in the latter part of the last 
century had paved the way for concerted attempts to 
legislate, plan and provide particularly for the welfare of 
the child As knowledge increased, impetus had been given 
in many directions to the establishment of special move- 
ments, from antenatal care and food and milk legislation to 
school architecture and improved artificial foods 

Infant mortality had fallen greatly; it was proper to 
inquire whether this had resulted in an equivalent saving 
of useful and happy lives, and what was the position of the 
idded number of survivors. Mortality from natal and neo- 
natal causes had scarcely become less during the past thirty 
to forty years, and accounted for more than half of the 
total infant mortality Improvement in the other half had 
not affected the pneumonias, and was accounted for almost 
entirely by the disappearance of enteric infection as a major 
cause of death 


Infective healthy 


enteritis attacked and killed many 


children, but in many cases it was a sequel of a state or 
states already in existence Most obvious of these was 
malnutrition, and vicious circles were created by the intro- 
duction of diseases, such as whooping cough. Certain causes 


of malnutrition had diminished greatly, for instance, con- 
genital syphilis Many causes remained, particularly faulty 


feeding Much had been done to improve matters The 
greatest single cause of the fall in mortality rates was safer 
milk The present conditions of procurement, transport, 
delivery and storage in homes were not yet satisfactory. 


Until they were satisfactory, the increasing practice of 
boiling or simmering milk for infants was to be commended. 

After infancy acute enteritis disappeared as a cause of 
mortality, and from then on difficulties in food supplies were 
matters of education and economics Among the difficulties 
were the high costs of essential foods, bad keeping qualities, 
poor delivery and storage facilities, and seasonal variations 


in supply After infancy the principal apparent cause of 
death, illness and subsequent invalidity was infection of 
the respiratory tract This was caused by lack or insuf- 


ficiency of proper response to infective stimuli. The factors 
involved were hereditary, due to faulty nutrition of body 





cells or else unfavourable dosage and spacing of infective 
stimuli The last was probably the greatest factor. In 
tuberculosis of infancy favourable conditions produced good 
or partial immunity if conditions were unfavourable, 


children might die quickly from meningitis or generalized 
tuberculosis There were all intermediate grades from 
quiescence to gradual spread Children should be protected 
from gross infection from open tuberculosis in other mem- 
bers of the family During the stages of immunization 


children were in danger if they developed measles, whooping 
cough or bronchopneumonia 
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Only children were likely to escape measles and whooping 
cough until they went to school, but where there were 
older children measures to postpone the attack should be 
taken if possible. Important complications could be aborted, 
or well treated by sulphonamides or penicillin, or both, but 
even so, whooping cough, if at all severe, remained the 
most dangerous illness for a very young child. Either full 
protection or attenuation could be attained in measles by 
the use of convalescent or pooled adult serum. Gamma 
globulin was more effective and the dose could be stan- 
dardized. <A very satisfactory trial of this had been made 
in Melbourne in 1945. Vaccine prophylaxis of whooping 
cough was more reliable than with earlier preparations, and 
was recommended for all young children. Dr. Scholes said 
that he would try it in the face of danger even for children 
three months of age. Combined immunization against 
whooping cough and diphtheria had the advantage of con- 
venience, especially in large-scale campaigns, but was not 
necessarily the ideal method for individual children. each 
case must be taken on its merits by the conscientious 
practitioner. Sweeping claims of efficiency were not entirely 
justified, and definite promises should not be made in 
respect of individual children. 

The mortality from diphtheria was still considerable, but 
if fatalities were excluded, diphtheria was not an important 
illness like whooping cough. Survivors rarely presented 
any after-effects. Too definite a correlation had been 
assumed between severity of illness and bacterial type. 
This applied both to epidemics and to individual illness. In 
the case of children immunized in infancy, confirmation was 
definitely necessary about the time of entry into school. 

After infancy stréptococcal infection did more damage 
than any other. Repeated gross infections produced gross 
damage of respiratory tract, both as frank streptococcal 
infections and when complicating diphtheria, measles, 
whooping cough et cetera. Treatment of local effects had 
been revolutionized by chemotherapy, and lesions could 
often be aborted. Remote effects were nephritis and 
rheumatism. Streptococcal pharyngitis rather than scarlet 
fever should be the qualification for skilled home or hospital 
treatment. Hospital stay need not be long, provided early 
treatment was satisfactory and a _ thoroughly efficient 
follow-up was maintained. The outlook in nephritis was 
good on the whole and relapse was not common unless 
tonsils were unhealthy. Tonsillectomy should be considered 
at the first favourable opportunity. In rheumatism there 
was the same precipitating factor as nephritis, but more 
predisposing factors. In rheumatism as opposed to nephritis 
the soil was more important than the seed. The rheumatic 
child should be recognized early, before gross damage was 
done. Of several methods of prophylaxis at present employed 
on a large scale, continuous sulynhonamide medication 
appeared the best, although this was hardly an ideal method. 

Professor A. A. Abbie (Adelaide) thanked the speaker for 
his address and said that the subject was one which Dr. 
Scholes had made his own and to which he had made 
important contributions. 

Dr. A. R. Southwood (Adelaide) said that the members 
of the section were honoured to have Dr. Scholes as their 
president. He personally owed a debt of gratitude to Dr. 
Scholes for help and advice on many occasions. In spite 
of notable advances in the study of child health much yet 
remained to be done. Dr. Southwood then referred to the 
work done in the field of infant welfare by the late Dr. 
Vera Scantlebury Brown, of Melbourne. In Adelaide pro- 
gress had been steady, but not dramatic. Dr. Southwood 
referred to the pioneer work of Dr. F. S. Hone, to the work 
of the Mothers and Babies’ Health Association under the 
guidance of Dr. Helen Mayo, to recent investigations by Dr. 
Jungfer at Lobethal, and to the Lady Gowrie Health Centre. 
The milk supply was a good hardy annual problem; perhaps 
the grocer would replace the milkman and dried milk would 
be the milk of the future. This would solve once and for 
all the question of bacterial contamination. With regard to 
tuberculosis, there was in Adelaide a small preventorium 
for children who had been exposed to infection with 
tuberculosis. Dr. Southwood had been interested to hear of 
Dr. Scholes’s experiences with y globulin and also his views 
on rheumatic fever. He hoped for the establishment of a 
national organization to deal with rheumatic heart disease. 


Dr. F. S. Hone (Adelaide) said that he too owed a debt 
of gratitude to Dr. Scholes for the address he had just 
given and for his help in past years. Members of the section 
were fortunate in having a _ speaker with first-hand 
experience to recount the different manifestations of the 
problem of health in childhood. Dr. Scholes’s book, published 
some years earlier, had been a revelation to Dr. Hone. He 
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had been impressed by the way in which disease in the 
fight was being driven back and back As Dr. Scholes had 
said, the fall in infant mortality was mainly due to the 


decrease in the incidence of entero-colitis the point oft 
interest had gradually extended to neonatal diseases and 
their effects, and to prenatal conditions The effect of the 


rubella epidemic in 1943 had come as a revelation. The pa 

played by the Rh factor in the production of spastic diseas 
was still unknown. Not the least valuable part of the pape! 
under was to remind practitioners that the main 
emphasis was to be placed on the early life of the young 
child. Remote effects of influences occurring during thi 
period were still unassessed. The community as a 


discussion 


whole had 


till to learn the lesson of medical care of the very young 
ind the part it could play in the prevention of disease in 
later lift 

Dr. G. Cuthbert (Sydney) thanked Dr. Scholes especially 
for his remarks on the subject of whooping cough In Ne 


South Wales there was not yet sufficient emphasis on prophy- 
lactic inoculation. She was grateful for D1 
statement of his opinion 


Dr. E. L 


Scholes’s ck 


Sandford-Morgan (Adelaide) said that she agreed 


fully with Dr. Scholes’s views about the importance f the 
prevention of whooping cough; she was interested to heat 
his opinion of prophylactic inoculation and especially of 1 


possibility of its efficiency at a very early age 

Dr. J L. Hayward (Adelaide) was interested in Di 
Scholes’s evidence of y globulin, and asked when it would ber 
available for general us¢ ind how the cost compared wit 
that of pooled human serum 

Dr. John Dale (Melbourne) said that when he came 
Melbourne twenty years before, Dr. Scholes’s name was 


already a household word He agreed that measles and 
whooping cough caused more deaths than diphtheria, b 

wondered whether the position in regard to the former tw« 
diseases had not improved in recent years. If so, the 


improvement might be due to a 


change in the infecting 
organism or to an improveme nt in I 


the general nurture o 


the population. The social distribution of whooping coug! 
and measles suggested that the latter cause might operat 
as the death rates were higher among the less fortunate 
social classes Dr. Scholes might confirm or deny this If 
it was true, it indicated an obvious avenue of progress to 


the improvement of the resistance of the population as 

whole. That, after all, was what they had to depend on It 
was impossible to live in a sterile environment They ce d 
live on dried milk, but they still had to breathe the dusty 
air and shake hands with one another In the last resor: 


the soil was the most factor that could or should 


be controlled. 
Miss Nancy 
opinion on the 
and formalinized 
would recommend for 


important 
Atkinson (Adeitaide) asked Dr Scholes’s 
relative values of alum-precipitated toxoid 
toxoid and also what particular vaccine he 
the prophylaxis of whooping coug 





In reply to Dr. Hayward, Dr. Scholes said that the 7 
globulin used in Melbourne had come from two different 
sources and he was unaware of its cost. 


In reply to Miss Atkinson, Dr. Scholes said that the « 
of diphtheria prophylactic used was not a matter of out 
standing importance In practice it was found that, provided 
a child received either “A.P.T.” or formalinized toxoid 
administered in proper fashion, provided a subsequent Schick 
test gave a negative result and the child's 
tinued to be stimulated by the ordinary 


resistance con- 


encounters o 


community life, he would remain immune for the rest « 
his life 

Dr. Scholes had known diphtheria to occur in childre1 
ind adults who had received inoculations of either AF on 





or formalinized toxoid; 
ind even death from 


in such persons malignant diphtheria 
diphtheria had been known to occur 
But in none of these cases had any attempt been made 1 
verify the fact of immunization by a Schick t 
after inoculation In private practice, the m 
post-inoculation Schick test was desirabl Even if the 





performed 


iking of 


} 


Schick test gave a negative result and the child subsequently 
was isolated in some remote country district, he might lose 
his immunity because of the absence of stimuli. The years 
had shown that some children were hard to immuniz 


With regard to whooping cough vaccine, Dr. Scholes said 
that he had been hit ta leg, in both medical and lay 
some twenty years before for criticizing enthusiastic and, in 
his opinion, premature, reports about diphtheria immuniza- 
tion The position in regard to immunization 
whooping cough at present was similar to that of immur ! 
tion against diphtheria twenty years earlier. When whooping 
cough vaccine was first introduced, doses of 10, 20 and 100 


Press 


against 
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given and extraordinarily good results 
sides Later, much larger were 
izgues in Melbourne had not been 
intil it was found that a particular 
most suitablk and all 


doses 


coll 


1 Was sorts of 


efinements and improvements were made in the preparation 
f the vaccine. Present reports in the literature were more 
honest, extensive ind better controlled than earlier ones 
As an instance, he wou that of a hundred unimmunized 


hildren encountering 


vhooping 


would have moderat« 
ing ten would have se 
would dis Or one |! 
modern product, fifty 
would have mild wh 





whooping cou 


ough nd one or two 











} thirt' 


remainde! 


d say 


he infection, thirty would not get 
“ iid have it in a mild form, thirty 
severe whooping cough; the remain 
vere whooping cough and half of those 
indred children immunized with the 
vould have no whooping cough, thirty 
oping cougl ten moderately severe 


would have severe whooping 
would die. In short, Di 
ze it but don’t promise the 


Scholes would 


public 


le) i that he ppreciated Dt 


tid i 
eserved approach to the question of 


roph ti tior but deprecated an over-cautious 
nd nservative ttitude on the part of public authorities 
It ent t e ir he British Medical Journal, describing 
ome work done t Oxford, serious doubt had been cast o1 
he value of whoopir cough vaccine as a_ prophylacti 
measure Incident n the Oxford experiment the vaccine 
had been given int! scularly and not subcutaneously 
The Amer! n experiment witl whooping cougl vaccine 
were more extensive nd vaccines of a more modern tym 
had been ised The 
regard to the use « 

‘ he ittitud son 
diphthe: It was y« 
cent var more cl 

the result of enemy) 
should 0 boldly ! 
ecine propl x 


leath rat said that 1 
minimal le nd } l 
nfluence protoplast? 

for golng wrong was si 


to com Morbidity 











munities A com! 
dvantages « moder? 
an invading army in t 
= Lior ot congress tf 
vere sometimes 1ifti« 
H illed the 
method wl had ‘ 
many people wet col 


nder discussion . 
mr Ini tior I 
med Profess {I 
led Dr. Sehe 





conservative attitude of Britain in 
whooping cou vaccine was similar 
‘ s hefore to Immunization against 
haps because of this that during the 
iren had died of diphtheria than as 
tior Dr. Finger thought that doctors 
d with th use of whooping cough 
possible with adequate controls 
Ade ide), referring to the neonata 
licine seemed to have arrived at 
erhaps reached the limit of ability to 
tself Perhaps its inherent capacity 
mething with which they were unable 


i mortality different com 


members the 


differed in 


which denied its 


cience Was as guilty of murder 
me of war It was the duty of thi 
formulate new ideas, though there 
! he interpretation of these 
Lord Lister, who introduced a 
n interpreted in various ways Tor 
tent to go through the motions of a 
king their results. In the instances 
LD Scholes had pointed out it was 
¢ inoculation, that must be per 
moved that i vote of thank ln 
This was carried wit] eclamation 


Dental Health Service for Children. 





In paper enti Publi Health Service (Oral) § for 
Australian Childrer DD R M S. Taylor (Auckland) 
dvocated the emp ment of dent nurses trained as 
specialists in childre vork The New Zealand scheme 
established twenty-five ears previously had hown that 
lent nurses were ble to perform this work The saving 
0 deciduous teetl T ‘ rly treatment of permanent teet} 
had been of great benefit to the health of children Dr 
Tayle showed a film d cting the training of dental nurses 
ind th work don m for children in New Zealand 

per ! oth D ind Dento-Facial Deformity in 

( el b P. R. Begg (Ad ide) wa read by M 
Barret (Ad le) D1 Begg stated that over 90 of 
hildren had de ven this was caused, in his opinion 
by e removVv fro food of « irse fibrous, grittv sub- 
nees which were s present in the food of the Stone 
Age men, and which prevented carbohydrate lodgement on 
teet} 4 tenfold it e in the existing dental personnel 
would be required f idequate dental education of the 


public ind this was 


impossible 


without government dental 


services Less than 20 of children received dental treat 
ment; the prevention and treatment of tooth decay required 
this large increase in personnel Dento-facial abnormalities 
which occurred in a large percentage of the population were 
hereditary Casts nd pictures were shown, illustrating 
different forms of malocclusion before and after orthodontie 


eatment 
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that he agreed whok 
to the tackling ot 


special 


(Melbourne) said 
Taylor in regard 

by the training of 
had been creating great 
members of the 
the training of dental 
met with opposition There 
influence on health of this 
ituation W better than 
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pupel that a 
ed exercise 
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thirty years 
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interest 
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cheme 
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sore 
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ise of ind is no 
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American 
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very 
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wis 
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because ovel food given to 


Weston Price 
peoples in all 


Adelaide) iid =sthat an 
had studied primitive 
was emphatic in his that the 
by far the most important factor 
Maternal 
Weston Price had 
ime to live under civilized 
ilttered and malocclusion 
not idict the statement that heredity 
was probably a mistake to draw a distinct 
influence of heredity nutrition 
(Adelaide) said that 
the Orthodontik Section ot 
had sent a body of men to 
the children of wealthy 
food, much of which 
pa showed extensive dental 
children who were dying of starvation, 
found This, he thought, showed that conditions in 
mouth were of more importance than general nutrition. 
difficult to see how diet could affect a tooth once it 
though it might affect it during development. 
(Melbourne) thought that a dental 
extremely useful in Australia 
1use of dental caries were not 
was probable that a great 


Brown = { 
authority 
the world 
nutritional element 
production of ad 
played a 
primitive 
the hape ot 
This did 
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no decayed teeth 
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Association 
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was erupted 
Lt ve 6h 
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Divergent views 
arily mutually 
factors were 


Scholes 
might be 
the <« 
exclusive; it 
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necess 


many 


Ten Years of Diphtheria Prophylaxis in the 
Metropolitan Area of South Australia. 


Alan Finger (Adelaide) read a paper ten 
diphtheria prophylaxis in the metropolitan area of 
He said that organized diphtheria prophy- 
had practised in the area only since 1936 Diph- 
incidence and mortality had declined over the previous 
but it early yet to attribute these 
the prophylaxis, since there had been periods of 
incidence mortality in the preimmunization 


Ly describing 
years ofl 
South Australia 
laxis been 
theria 
three vée was too as 
decline 
similar 
ern 
Immunization was ¢ 
priv and institutions, 
used in ill casés. Children receiving three injections 
were to be immunized in the absence of follow-up 
Schick testing Data supplied by the Central Board of 
Health, supplemented very approximate data from other 
sources that some 38,000 children up to fourteen 
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incidence of diphtheria among the unim- 
had been 7°71 per 1,000, seventeen times 
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the immunized incomplete, 


‘immunized 
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per 


among 


occurring in 77 “immunized” children treated 


it Northfield Infectious Diseases Hospital had been generally 
very mild There had been two deaths in this group, but 
there was no proof from Schick testing that the children 
had been effectively immunized 

The predominant infecting strain of Corynebactcrium 
diphtheria in Adelaide had changed over the past two years 
from mitis to gravis The non-occurrence of diphtheria 
epidemics in these circumstances might indicate some effect 
of immunization There was no evidence that mass 
immunization had increased the diphtheria carrier rate. 


Public response to the campaigns had been very promising, 
especially in view of the relatively small amount of publicity 
given them As up to 97% of children presenting for the 
first injection had completed the course of injections, it was 
probable that follow-up Schick testing would be 


response to 


good 
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resu 


sidered very carefully 

of voluntary campaigns in New York, Toronto and el 
where, where diphtheria had been virtually eliminated | 
was desirable that a Schick testing survey should be mia 
to determine the efficacy of the prophylactic treatment ! 
was also desirable that a planned experiment, with adey 
controls, should be made of combined = diphtheria 


whooping cough prophylaxis. 


More vigorous and extensive campaigning and more cor 
venient organization of immunizing clinics by central an: 
local health authorities in cooperation with other bodice 
could eliminate diphtheria within the next ten years 

Dr. J. E. Caughey (Auckland) described recent alarm 
the increasing incidence of diphtheria in Auckland A 
campaign, sponsored by the New Zealand Branch of the 
British Medical Association, had been organized, and 
10,000 children were immunized at thirty different schoo! 
on Saturdays with alum-precipitated toxoid. The subsequent 
Schick tests had not yet been made. 

Dr. Finger was asked what type of strain was being used 
by the Commonwealth Serum Laboratories for making 
toxoid Dr. Finger replied that he understood that it was 
Park 8 strain. 

Dr. J. M. Dwyer (Adelaide) referred to a paper he had 


published in THe MeprcaL JOURNAL OF AUSTRALIA in January 


1938, regarding immunization in the Hindmarsh district ot 
Adelaide. In the accompanying graphs Maloney reactions 
were shown to be definitely lower than in English reports 


Ile discussed severe Maloney reactions. Associated with the 


severe reactions there was generalized adenitis, a tempera- 
ture of over 104 F. and desquamation; the _ picture 
resembled that of a severe Mantoux reaction. Generalized 


adenitis was a new reaction, and when Dr. Dwyer met 
co-workers in England in 1940, O’Brien, Almira and others, 
this point had been referred to. With regard to Schick con- 
version rate, he had performed 625 tests twelve months or 
two years after immunization. He did not remember whether 
preliminary Schick tests had been performed in every 
instance. He had arrived at the conclusion that after 
immunization the conversion rate was 99°2% He had also 
tested a number who had had alum-precipitated toxoid, 


and in their case the Schick conversion rate was only about 
80% He had found that in using “A.P.T.” one had to be 
constantly on the alert to shake the bottle. He had reached 


the conclusion that no control of susceptible people was 
achieved until 50° of the child population had been 
immunized, and that positive throat swabs could be 
»btained from children who were “Schick negative” until 
twelve months had elapsed after immunization. 

Dr. John Dale (Melbourne) stated that in Melbourne they 
had been steadily immunizing children since 1925. In the 
last eight years they had immunized more than one-half of 


the pre-school children. The incidence had fallen markedly. 
In the city of Melbourne they had had at least three- 
quarters of the baby health centre babies passed on to them 
for immunization by the time they were one year old. _ It 
was very important to secure the cooperation of the baby 
health centres. All children under ten had been subjected 
to the Schick test. Dr. Dale had never heard of severe 
reactions to the Maloney test. With regard to carriers, 
there had recently been an alarm in a country district, 
where the carrier rate was very high, though the strains 
non-virulent. Among State children they had a carrier 
which was very low, 1% 
Dr. J. M (Adelaide) remarked 
severe to the Maloney test 


were 
ate 


or 2%. 


did not 
under 


that 
in children 


Dwyer one 
reactions 
five age. 

Dr. F. V. G. Scholes (Melbourne), in summing up, referred 
to Dr. Finger’s fear that, though the percentage of immunized 
children was high, it was not sufficiently high. He pointed 
out that one could not apply one figure to all communities, 
and spoke of Scotland, where an intensive drive had been 
carried out during the war years. A considerably higher 
figure for children under fifteen years of age (over 70%) 
was obtained there than elsewhere, yet in spite of this the 
incidence was 1,414 among immunized children, with six 
deaths. This showed that they could not fix a figure. As the 
number of immunized children grew, the remainder would 
be subjected to severe epidemics if diphtheria was _ re- 
introduced at any time. The 1936 epidemic in Melbourne had 
almost entirely due to an intermedius strain and was 
particularly severe. 
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Dr. A. H. Finger agreed that Dr. Scholes was correct in 
iying that one could not set a level of Schick-negativeness 
before an epidemic of diphtheria ceased to be a 
wossibility. Children who had been immunized in infancy 
hould be subjected to a follow-up Schick test on entering 
chool. Nurses who had developed diphtheria at Northfield 
Infectious Diseases Hospital had nearly always been “Schick- 
negative” previously He did not see the necessity for 
Maloney tests in the case of children under eight years of 
ige, but thought that this should be investigated further 
It was of no use whatever talking of carrier rates unless 
he strains found had been subjected to the whole gamut of 
virulence 


ieeded 


tests. 
Atypical Pneumonia. 


Dr. E. G. Caughey (Auckland) described a series of cases 
f atypical pneumonia which had occurred among British 
ind New Zealand troops at Caserta, Italy, between February 
ind April, 1945. During a period of three months there 
ipproximately 350 patients suffering from the condition 
had been admitted to a neighbouring British hospital] and 161 
to Number 2 New Zealand General Hospital. Out of these 
161, 50 consecutive were investigated in as much 
detail as possible, clinically and by serial laboratory and 
radiological investigation. The present report was based 
on these 50 cases. All degrees of severity were encountered 
There were no deaths. The work described was a combined 
study by Majors Adams, Henley, Stanley, Rolleston and the 
speaker, and had been published in the British Medical 
Journal for February 16, 1946. 

Dr. F. J. Fenner (Melbourne) stated that in a letter Dr 
Topping, of the United States Public Health Service, had 
described an investigation in the case of a bomber group 
who suffered from this condition. Sera were investigated 
and positive complement fixations to “Q” fever were found 
in every case. Supporting evidence had been received from 
other sources in the Balkans and in Greece. Sandfiies were 
present in the area where the bomber group was stationed. 

Dr. J. M. Dwyer (Adelaide) described some cases of 
atypical pneumonia occurring in patients seen about twelve 
months previously at the 106th Australian General Hospital, 
Albury. In no instance was the onset abrupt. The cough 
preceded the pyrexia and was unproductive. There was 
anorexia and the pyrexia lasted about five days. During 
the stage of resolution, loud and definite rhonchi were audible 
for nearly a week after the fall of: temperature. X-ray 
tindings were clear after two weeks. They were very 
different from Dr. Caughey’s cases. 

Dr. F. V. G. Scholes (Melbourne) said that he had never 
seen an epidemic form of primary atypical pneumonia, but 
had heard of cases in New Guinea, He had always associated 
virus infections with a peculiar syndrome, which ran 
through the whole lot from smallpex to rubella, from terrific 
prostration as in smallpox down to vague pains as in early 
German measles. It seemed to him that Dr. Caughey’s 
syndrome was much more severe than in the New Guinea 
cases. 

Solar Photophthalmia (Sun-Glare Conjunctivitis). 

Dr. J. M. Dwyer (Adelaide) described the appearance of 
solar photophthalmia occurring during the summer months 
among convoy drivers in the Northern Territory. The 
possible influence of dust and drying as causative agents 
was considered. The use of a strip of green paint to obscure 
the view of the sky had been shown to be efficacious in 
preventing this condition. This paper will be published in 
full in a subsequent issue. 


Tick Typhus. 


M. Bonnin (Adelaide) read a paper based on a joint 
report entitled “Tick Typhus in North Queensland” by 
Roderick Andrew, J. M. Bonnin and Stephen Williams 
published in THE MepicaL JOURNAL OF AUSTRALIA of August 24 
1946, page 253. 

Dr. F. J. Fenner (Adelaide) described some studies on 
the strains of rickettsi# isolated from patients suffering 
from murine typhus and North Queensland tick typhus, 
based on a paper by J. F. Funder and A. V. Jackson 
entitled “North Queensland Tick Typhus: A Comparative 
Study of the Rickettsie# with that of Murine Typhus”, pub- 
lished in THE MEpICAL JOURNAL OF AUSTRALIA of August 24, 
1946, page 258. The authors of this paper had expressed 
their indebtedness to Dr. F. J. Fenner for technical assis- 
tance with this work. 

Dr. John Dale (Melbourne) thought cases of fever fol- 
lowing tick bite had been reported in previous years, though, 
of course, they had not been investigated. He asked whether 


cases 


Dr. J. 
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the patients described by Dr. Bonnin had a characteristic 
smell; and also whether it was necessary that the mice 
used in the experiments described should be fed on a 
deficient diet There were not many diseases, susceptibility 
to which had increased by vitamin 
deficiency 

~~ FF. VV. G (Melbourne) said that the authors 
appeared to have proved their case. Whether the rickettsia 
concerned occurred in other countries remained to be seen. 
He appreciated the knowledge gained by the authors of these 
papers at the cost of such laborious and intricate investiga- 
tion. The value of this was perhaps not apparent at present, 
but it was only by the accumulation of knowledge 
that progress could be made 


been shown to be 


Scholes 


such 


Dr. Bonnin, in reply to Dr. Dale, said that there were no 
literature to cases of fever following tick 
noticed any characteristic smell In 
used in his experiments, he had been 
mice available happened to have been 

the colony later showed symptoms 

This undoubtedly increased their 
white mice were almost insusceptible 


references in the 
bite. He had not 
regard to the mice 
fortunate in that the 
fed on bread and water 
of vitamin deficiency 
susceptibility; healthy 

Dr. F. S. Hone (Adelaide) said that Dr. Bonnin and Di 
Fenner had opened up a new field of investigation It 
would be a pity if work done because of the presence of 
the army in affected areas could not be followed up in peace 
time The problem was how to stimulate practitioners to be 
on the alert for the diagnosis of such cases It was a 
suggestive thought that the supposed vectors occurred all 
over the eastern States 

Dr. F. V. Scholes (Melbourne) asked whether the disease 
occurred only in jungle country 

Dr. F. J. Fenner (Adelaide) said that jungle country was 
not essential, only the host animal and the tick In regard 
to diagnosis of suspected cases, the trouble was that there 
was no provision at present for the rather elaborate labora- 
tory tests involved. Rickettsial work required a full-time 
laboratory, and workers in this field should devote their 
whole time to it He believed that laboratory infections 
occurred most commonly in part-time workers. The new 
Queensland Institute of Medical Research should provide 
facilities for work on rickettsial diseases 


Perfusion of Organs and the Coagulability of the Blood. 


Professor E. R. Trethewie (Adelaide) read a paper entitled 
“Studies on the Influence. of Perfusing Organs on the 
Coagulability of the Blood”, Diluted blood was used for 
perfusion and a small amount of heparin was added so that 
the fluid would not clot for some hours. When the isolated 
lung of the cat was perfused, it was shown that whereas 
blood from the cannula proximal to the lung clotted on 
standing, that which had passed through the lung did not 
clot, even aiter several hours. Similar findings were recorded 
for the liver Estimations of the heparin content of samples 
before and after perfusion were approximately the same 
There was a fall in prothrombin concentration of the blood 
after perfusion through the lung, but not through the liver 
The calcium and fibrinogen contents of the fluid were 
unchanged after perfusion and there was little change in 
the protein. Platelet counts were only slightly diminished 
The phenomenon, therefore, could not be accounted for by 
variations in the content of the well-known coagulant and 
anti-coagulant substances 

Since De Suto-Nagy had demonstrated an anti-coagulant 

a lipo-protein nature in tissues, the active lipin fraction 

the plasma was extracted after distillation to dryness 

vacuo. The anti-coagulant remained in the protein residue 
which when reconstituted inhibited the coagulation of other 
coagulable blood Quite clearly, therefore, an anti-coagulant 
substance was present 

Perfusion of the kidney had an even more striking effect 
No coagulation of any degree was found in the perfused 
sample The heparin content was slightly diminished, and 
there was in each instance a considerable fall in prothrombin 
content, which probably played some part in the loss of 
coagulability 

Perfusion of the isolated heart and brain, however, did 
not have the same effect there was about equal clotting 
in the diluted blood before and after transfusion. It appeared 
likely, therefore, that the liver, kidney and to a lesser extent 
the lung released some anti-coagulant substance into the 
perfused blood, and that the heart and brain did not do this. 
Professor Trethewie suggested that the apparent inability 
of the heart and brain to liberate anti-coagulant might be 
related to the frequent occurrence of thrombosis in these 
organs. In another experiment the hind legs and pelvis 
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of cats were perfused, and the clotting time of the fluid was 
increased by perfusion; the experiments tended to show 
that there was an output of some clotting substance from 
the vessels of the hind legs. The spleen was shown to have 
the same effect on perfused diluted blood as the liver and 
kidney. It was thought that this experimental work provided 
some reasonable explanation of the infrequency of the 
occurrence of thrombosis in the liver, kidney and spleen 


and its frequency in the heart, brain, hind legs and pelvis. 
Dr. J. BE. Caughey (Auckland) asked whether thrombosis, 
coronary or cerebral, was known to occur in animals In 
Auckland they had used dicoumarin in cases of pulmonary 
thrombosis It would be interesting to try its effect in 


the difficulty would be to 


hemorrhage. 


thrombosis 
from 


of cerebral 


distinguish 


cases 


thrombosis 


Dr. Leon Opit (Adelaide) asked whether the practice ot 
advising movement of the lower limbs after surgical opera 
tions was based on sound premises 

Lt . Fantl (Melbourne) referred to a recent report 
that in patients with hemophilia a first transfusion of blood 
was followed by a shortened coagulation time, but later 
transfusions had caused an increased coagulation time He 
referred to the rare and puzzling disease called “pseudo- 
hemophilia” occurring in female patients Apart from 
heparin there were possibly other anticoagulants, the source 
of which was unknown, and which might be concerned in 


obscure hemorrhagic disorders 
there were 
thrombosis in animals 


was difficult to know 


replied that vet 
insufficient data on the incidence of 
In reply to Dr. Opit, he said that it 
whether patients should be moved not. Once thrombosis 
had occurred the incidence of embolism could be cut down 
from six per thousand to one per thousand by giving heparin. 


Profs Trethewie as 


or 


The incidence of the occurrence of pulmonary thrombosis 
in coronary disease appeared to have diminished in recent 
years; it would be interesting to know why. In reply to 
Dr. Fantl, Professor Trethewie said that some workers in 
America had carried out a full investigation of the increase 
of clotting time following repeated transfusions in hzemo- 
philia; it had been stated that it was due to increase in 
the protein fraction of the blood. 
Polychloronaphthalenes and Liver Necrosis. 

Dr. J. M. Dwyer (Adelaide) deseribed the case of a man 
who had died from liver necrosis and who had exhibited 
signs and symptoms consistent with polychloronaphthalene 


poisoning. The autopsy findings and pathological histology 


supported the conclusions drawn from the clinical findings. 
Dr. Dwyer said that the case was the first of its kind to 
be reported in Australia, though references to similar con- 


ditions were found in the world's literature dating from 1933. 
Cases of a similar nature had occurred in Germany during 
the first world war in persons engaged in making perchloro- 
naphthalene for synthetic rubber Dr. Dwyer also described 
a second patient who had shown similar symptoms to the 
first one, but who had recovered He suggested some pos- 
sible methods of control and supervision of workers exposed 
to polychloronaphthalene and similar substances. 


Dr. Dwyer's paper will be published in full in a subsequent 
issue 

Dr. A. R. Southwood (Adelaide) said that he had been 
very interested in the case history presented by Dr. Dwyer. 
The commentary was what was needed to awaken prac- 
titioners of medicine to the possibility of the occurrence of 
these industrial hazards In regard to liver function tests, 
he agreed that normal results were often obtained in the 
case of patients with hepatic disease 

Dr. J. E. Caughey (Auckland) discussed recent work on 


the protective action of methionine in liver disease. Whipple's 


work had shown that the livers of animals could be 
protected from the action of certain drugs by the use of 
diets with a high protein content Himsworth, in England, 
had used methionine successfully for the same purpose. 
While in the Middle East, Dr. Caughey had wondered 
whether the administration of methionine would benefit 
patients with infective hepatitis In Italy in 1945, he had 
treated such patients with diets containing large quantities 
of skim milk and cheese, in the hope that the methionine 
contained in these foods would prevent liver damage. He 
ind his colleagues had thought that such patients showed 
less loss of weight than others not so treated In another 
New Zealand army hospital, however, it had been observed 
that patients with infective hepatitis on diets with a high 


showed a greater degree of liver enlarge- 
Workers at Radcliffe Infirmary, Oxford, 
with the value of methionine in 


methionine content 
usual 
impressed 


than 
not been 


ment 
had 


THE MEDICAL JOURNAL OF AUSTRALIA. 


| 





Ocrosper 19, 1946. 


though it appeared to prevent live 
exposed to toxic substances. Factor 
workers exposed to such substances might be helped by an 
insistence on diets with a high methionine content, an 
cheese would be better for this purpose than skim milk. 


infective hepatitis, 
damage in persons 


Dr. P. Fantl (Melbourne) asked whether any prothrombin 


estimations had been made in Dr. Dwyer’s two cases. A 
decrease in the prothrombin content of the blood was om 
of the earliest indications of liver damage. Such test 
could be performed on factory workers exposed to toxi 


substances. He was interested in Dr. Caughey’s suggestion 
about skim milk and cheese, but asked why pure crystallin: 


methionine should not be used. 

Dr. Beatrix Durie (Sydney) pointed out that methionin« 
was extremely expensive and difficult to obtain. 

Dr. Caughey (Auckland) recalled having read of an acute 
ease of carbon tetrachloride poisening which had _ been 
successfully treated by methionine administered  intra- 


venously. With regard to liver function tests, he thought that 
the cephalin flocculation test gave the earliest indication of 


impairment of liver function. 

Dr. Dwyer, in reply, said that prothrombin estimations 
had not been performed in his cases. The autepsy in the 
first case had shown petechial hemorrhages in the heart 
wall. Hematemesis was common in any advanced liver 
disease. Veterinarians were. not enthusiastic about results 
obtained with methionine. 

Studies in the Salmonellas. 
Miss Nancy Atkinson (Adelaide) gave an account of her 


work on salmonellas occurring in Australia and New Guinea. 

First she described the technical procedures and difficulties 
in identifying an organism as a salmonella and determining 
its type. Fer this purpose a typing centre had been estab- 
lished at the Institute of Medical and Veterinary Science in 
Adelaide. Lists of salmonellas so far received and typed in 
Adelaide were presented. Nearly 500 cultures had been typed 
and a wide range of types was found to occur. Particularly 


interesting were strains of the rare types Salmonella 
adelaide (described there in 1943), Salmonella mississippi, 
Salmonella oslo and Salmonella blegdam, and a group of 
cultures belonging to a new type closely allied to the Z, 
paracolons, a group not previously shown to cause human 
disease. The Australian group of this type was isolated 


from an outbreak of food poisoning in a military camp on 
the Atherton Tableland. The name Salmonella atherton was 
suggested for them, and this was the first record of their 
association with human disease. The importance of 
determining the type of salmonella lay in the epidemiological 
application of the knowledge. 

Salmonella blegdam, a very rare type, was found in severe 
of enteric-like fever occurring in New Guinea and 
Bougainville Island in natives, Australian soldiers and a 
Japanese prisoner-of-war. This organism fell into the same 
O group as the typhoid bacillus, and therefore one might 
expect that “TAB” vaccine would offer protection against 
Salmonella blegdam infection. The vaccine obviously did 
not offer protection to Australian troops, and in an endeavour 


cases 


to detect the reason for this failure the blegdam strains 
were tested for the presence of the heat-labile virulence 
antigen, known as Vi antigen, typhoid and paratyphoid B 


The phage technique indicated 
Vi antigen related, 
but to that of the 


typing Vi-phages being used. 
that the blegdam cultures contained a 
not to that of the typhoid bacillus, 
paratyphoid B bacillus. The tests also gave an indication 
of Vi types of Salmonella blegdam. Here then was the 
probable explanation of the failure of “TAB” vaccine to give 


protection against Salmonella blegdam infection. The dis- 
covery of Vi types of Salmonella blegdam provided an 
important contribution to the methods of study of the 


epidemiology of this infection. 


An Experiment in Nutritional Education. 


Miss Shoobridge, of the ted 
described an experiment in scientific 
knowledge. 

The Commonwealth Health 
assistance of the Nutrition Committee of the National 
Health and Medical Research Council, had conducted house- 
hold food consumption surveys in Australia in 1936 and 1944. 
The report of the first survey had stated that there was 
much ignorance in the community as to the proper balance 
of food items, and that some people in both town and country 
unable for various reasons to obtain the essential 
foods. The survey of 1944 showed similar results 
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In May, 1943, the Australian Red Cross Society had offered 
+ resources to the Commonwealth Government to aid in 
he dissemination of knowledge of nutrition 

Classes had been conducted for Red 
Melbourne and Sydney and a few in 
trisbane, Perth, Adelaide and Hobart during 1944, with 
he assistance of doctors and dieticians who acted as 
voluntary lecturers. In 1944 the work was extended to rural 
reas. By the cooperation of the Commonwealth Depart- 
nent of Health, the State Nutrition Councils and the Red 
Division in each State, the sphere of activity was 
radually increased. 


During 1943 many 
ross personnel in 


(‘ross 


Miss Shoobridge gave a detailed description of a campaigi 
conducted in Tasmania from February to May, 1946, in 
which the food position had been shown to be less satis 
factory than in any other State. She ulso referred to two 
nutrition education experiments in Victoria, one at the out- 
patient department of the Royal Melbourne Hospital, the 
other in opportunity clubs working among children in 
industrial areas of Melbourne 

To sum up, Miss Shoobridge said that the work under- 
taken by the Red Cross during the previous three years 
had touched only the fringe of the problem, but valuable 
information had been acquired as to the best way nutrition 
education could be given. 


The Next Step against Tuberculosis. 


Dr. John Dale (Melbourne) gave an address entitled “The 
Next Step against Tuberculosis’ He commented on mass 
radiography and the use of micro films, on increased 
public interest in the problems of tuberculosis and the 
demand for more vigorous action. Forty years previously 
infection with tuberculosis, in some degree or other, had 
been almost general, but there was clear evidence that this 
widespread incidence was diminishing. In his opinion 
tuberculosis was not so much a disease as a symptom, a 
symptom of ill health A healthy person could withstand 
infection; but overwork, worry, malnutrition, exposure to 
cold and so on might allow tuberculosis to develop There 
was a marked and definite social incidence, and economic 
factors played a large part: tuberculosis was common, for 
instance, among drinkers and ne’er-do-wells. There was an 
occupational distribution, especially in workers exposed to 
quartz dust; and geographical factors played a part, in that 
tuberculosis seemed more common in bleak, cold and windy 
regions; perhaps this was bound up with the economic factor 

It followed then that the next step against tuberculosis 
was to attack the conditions which predisposed to it: to 
elevate the poorest classes to the state of the well-to-do. It 
was not a case of building more sanatoria, but of making 
every home a_ sanatorium. In Dr. Dale’s opinion, the 
diminishing incidence of tuberculosis was due to improved 
housing conditions. He referred to the effect of war on 
the tuberculosis rate: the war-time increase in Anglo- 
Saxon countries had not been nearly so great as that seen 
in the continent of Europe. Dr. Dale did not think an anti- 
biotic was really what was needed. Active tuberculosis was 
a penalty for ill health. If it was eliminated, Nature might 
devise something else in its place Facilities for more 
radiography made it easy and cheap to discover people 
who were likely to be carriers, but this procedure had to be 
used intelligently, without compulsion or over-optimistic 
promises. Other weapons against tuberculosis were allow- 
ances to affected families, community measures to assist 
patients with arrested and partly healed lesions, including 
colonies of the well-known Papworth type (but not too many 
of them), and well-informed publicity, spread continuously by 
some agency such as the State Health Department 

Dr. F. V. G. Scholes (Melbourne) said that no one would 
quarrel with Dr. Dale's views about the influence of economic 
and social conditions on tuberculosis, but the community 
had yet to learn a practical method of eliminating poverty. 
The session should perhaps have been a joint meeting with 
the economics section. Family allowances, sanatoria 
and tuberculosis settlements all had their place, but there 
was still no completely satisfactory method of dealing with 
persons infected with tuberculosis. 

Dr. A. R. Southwood (Adelaide) agreed with Dr. Dale on 
many of the points he had raised. With regard to the 
incidence of tuberculosis, the irreducible minimum which 
could be attained with the weapons at present available had 
not yet been reached. Unlike Dr. Dale, he thought that some 
measure of compulsory segregation might be advisable, 
though it was unnecessary provided ordinary measures of 
control and supervision were carried out The wrong sort 
of publicity might do harm; perhaps one of the things that 
Dr. Dale feared might replace tuberculosis was anxiety 
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neurosis. Unnecessary ostracism might add to the sufferer's 
unhappy lot 

Dr. H. K. Fry (Adelaide) said that improved housing 
conditions had led to the disappearance of typhoid, typhus 
and cholera, but in spite of improved conditions there were 
still 200 deaths from tuberculosis every year in South 
Australia Those two hundred people were important; it 
would be an achievement to be able to save them. of 
persons in the age group between fifteen and forty-five 
years, 1% had active tuberculosis Some elderly people 
with chronic coughs were active disseminators of tubercle 
bacilli Dr. Fry deprecated compulsion, but thought that 
this incidence reduced by active methods of 
persuasion and enlightenment 


could be 


lr Dale said that typhoid, typhus and cholera were 
diseases spread by insanitary conditions, but were not due 
to the ill health of sections of the community He quite 
agreed about the importance of discovering the person who 
did not know he was a carrier His previous remarks had 
not referred to healthy persons who had encountered an 
overwhelming dose of infecting organisms or to very young 
children 

Miss Nancy Atkinson (Adelaide) asked Dr. Dale his 
opinion of “B.C.G vaccine for the prophylaxis of tubercu- 
losis in young adults 

Professor 8S. D. Rubbo (Melbourne) said that he had always 
impressed by Dr. Dale's philosophical approach to 
disease He thought that Dr. Dale had passed lightly over 
the matter of familial susceptibility. In America the 
principle of examining contacts had been extended to the 
examination of relatives as well, even if they had not been 
contacts Some American statistics appeared to show that 
relatives, even though living under different conditions, 
were more likely to be affected than contacts He also 
pointed out that there was a comparatively high incidence 
of tuberculosis among medical students and nurses, although 
their living conditions and diet were on the whole good. 


been 


Dr. Dale said that he had not seen any good work on 
familial incidence in tuberculosis, but would be glad to do 
30 The effect of diet was an open question He himse!f 
laid great stress on diet, but many people did not think the 
question was settled 

Dr. Scholes compared the effect of familial incidence in 
tuberculosis to that seen in rheumatic heart disease, where 
familial susceptibility, though important, was a less impor- 
tant factor than economic conditions. 

Rubbo said that the statistics of familial 
which he had referred were those for the 

United States of America, for the 
thought that the discovery of a 
chemotherapeutic treatment of tuberculosis would be 
advantageous the patient would regain his health as a 
result of the elimination of the organism causing the disease. 
The patient's ill health was at least as likely to be the 
result as the cause of the disease Work done in Oslo had 
shown that nurses who had not previously reacted to the 
Mantoux test did react to it after the administration of 
“B.C.G." vaccine, and that there was a lower incidence of 
tuberculosis among nurses so treated. He thought that 
there was reason to with the use of “B.C.G." 
vaccine as a prophylactic 

Dr. Fry said that the comparison of typhoid fever and 
tuberculosis was permissible. Typhoid fever had practically 
disappeared; an occasional outbreak occurred and could be 
traced to a carrier The position in regard to tuberculosis 
was comparable—it was an infectious disease, with foci of 
infection in the community which should be traced and 
properly dealt with. 

Dr. Dale replied that typhoid was an acute disease, 
tuberculosis a chronic one The tracing and isolation of 
carriers in typhoid was a very different problem from that 
of tuberculosis 


Professor 
incidence to 
County of Williamstown 
1931-1941 He 


years 


proceed 


Antibiotics. 


Miss Nancy Atkinson (Adelaide) gave a short account of 
the discovery and development of antibiotics She referred 
to an antibiotic isolated at the Institute of Medical and 
Veterinary Science, Adelaide, to which the name of 
penicidin had been given. Subsequent work had shown that 
this was identical chemically with patulin and also with 
clavicin, substances described independently by workers in 
England. She discussed the question of searching for new 
antibiotics, and in particular the search for antibacterial 
substances produced. by fungi and by flowering plants, 
which was being carried out at present at the Institute. A 
preliminary survey had been published in The Australian 
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Journal of Experimental Biology and Medical Science, 
Volume XXIV, 1946, page 49 

By the cylinder-plate method 450 types of flowering plant, 
mainly natives of Australia, had been tested for anti- 


bacterial activity against Staphylococcus aureus and 
Bacterium typhosum Only ten species had shown any 
activity three species of Persoania (berries) had affected 
both Staphylococcus aureus and Bacterium typhosum. By 


the cylinder-plate method of Heatley 240 different members 
of the higher fungi had been tested for antibacterial activity 
against Staphylococcus aureus and Bacterium typhosum. 
The majority were toadstools or mushrooms and only seven 
showed any antibacterial action; all seven were active 
against Staphylococcus aureus, but only three were active 
also against Bacterium typhosum. Those active only against 
Staphylococcus aureus were three new species of Cortinarius 
and an unidentified species of vellow clavaria; those active 
also against Bacterium typhosum were Cortinarius 
rotundisporus, Psalliota wvanthoderma and Amanita acro- 
phulla of a variety which was called warty cap 


Hzmoglobinometry. 


H. F. Holden (Melbourne) gave a brief survey of the 
various methods of colorimetric determination of the blood 
pigment; their relative advantages and disadvantages were 
indicated. An account was. given of the tests of performance 
of a simple Australian-made photoelectric hamoglobinometer. 

The acid hematin method compared unfavourably with 
regard to accuracy with other ways of estimating hemo- 
globin. It had, however, the advantage of simplicity and con- 
venience, and as it was the method customarily employed in 
Australia, Mr Holden offered some suggestions for its 
improvement. He did not think that 20 cubic millimetre 
pipettes could be used with sufficient accuracy to avoid a 
scatter of results Pipettes to contain 50 cubic millimetres 
would be much better. Whatever pipettes were used should 
conform to British standards, and each pipette should be 
numbered and marked with its true capacity to within 0°5%. 
Dilution tubes should be calibrated, numbered and certified. 
The Commonwealth Serum Laboratories should make stan- 
dard specimens of a blood pigment derivative available for 
purchase With regard to the actual determination, a stan- 
dard procedure should be laid down and those in charge 
should insist that it be meticulously and rigorously followed. 
Only in this way could reliable results be obtained. 


Dr. R. Lemberg (Sydney) said that he looked at the 
situation from a slightly different point of view from Mr. 
Holden. Haemoglobinometers were often brought to him to be 
standardized! The inaccuracy found was sometimes as high 
as 20%. The error due to the instrument was in such 
cases much greater than the inaccuracy of the acid hematin 
method. He thought that the rigid standardization of all 
such instruments should be insisted on before they were 
offered for sale The acid hematin method had its draw- 
backs, but it appeared much worse than it really was, 
because of the Sahli apparatus in which it was used. Another 
factor was the error inherent in all dilution methods. At 
the Kolling Institute at the Royal North Shore Hospital, 
Sydney, a spectrophotometer was available for checking 
hemoglobin estimations An oxyhemoglobin solution was 
used Dr. Lemberg said that he would rule out any method 
based on the estimation of iron, since all the iron present 
in the cell was not always in the form of hemoglobin. The 
clinician might need to use some judgement in interpreting 
the results of hemoglobin estimations. Most of these 
measured the total hemoglobin, so that in certain conditions 
physiologically inactive compounds, such as methe#emo- 
globin and sulph#moglobin, were included in the hemoglobin 
value. 


The Scientific Principles Underlying Chemotherapy 
and Pharmacology. 


A joint discussion on the scientific principles underlying 
chemotherapy and pharmacology was held by Sections I, 
N and O. The discussion was opened by Dr. Adrien Albert 
(Sydney), who gave an address entitled “Therapeutic 
Interference—a Two-Edged Weapon”. 

Dr. Albert said that many of the most successful forms 
of preventive and curative medicine were actually cases 
of interference. In using sulphonamides to treat septicemia, 
for instance, man was attempting to interfere with the 
utilization of p-aminobenzoic acid by the invading bacteria 
which required it as a_ building block to make pteroic 
acid, one of their most important metabolic tools. Looking 


further afield, one saw as interference the use of a slightly 
pathogenic strain of a virus to protect plants against 
infection with highly pathogenic strains of the same virus 
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(a similar effect had occasionally been obtained with son 
animal viruses). In both of these cases the interference 
was due to a large measure of chemical similarity between 
the biologically active agent and the host-protecting agen 

“Therapeutic interference’ and “chemotherapeutic int 
ference” were names applied to a more sinister phenomeno 
for they referred only to such example of interference 
were contrary to the host's welfare. An example was tly 
interference by ascorbic acid with the trypanocidal action 
of arsenicals, antimonials and acridines in infected rats 

The phenomenon of therapeutic interference was di: 
covered in 1922 by Browning and Gulbransen, who had bee: 
using “Trypaflavine” to cure mice infected with a strain ot 
trypanosomes that were fast to parafuchsin. They had 
observed that the cure did not take place if there was any 
parafuchsin circulating in the .animal’s blood, and the 
concluded that the parafuchsin blocked the receptors (ir 
the trypanosomes) that would normally take up the “Trypu 
flavine”. Thus a potent drug had been prevented from acting 
by a chemically inert substance given at the same time. Fou: 
years later, Schnitzer had shown that it was not necessary 
to use a parafuchsin-fast strain; all that one had to do was 
to inject the parafuchsin and “Trypaflavine” at the same 
time, and the latter could be depended on not to exert its 
normal curative action. This author, along with Silberstein 
and Rosenberg, had shown that other triphenylmethane dyes 
besides parafuchsin exerted therapeutic interference, and 
that they exerted it not only against acridines (such as 
“Trypaflavine”), but also against arsenicals and antimonials 
However, one triphenylmethane did not interfere with the 
action of another one. 

That interference really was some form of competition 
between the drugs for the parasite had been shown in 1935 
by Hassko, who found that trypanosomes, in animals treated 
with a triphenylmethane dye, failed to take up the normal 
amount of “Trypaflavine”, and this had been confirmed by 
von Jancs6 (1931) using another analytical technique. 

The drug-resistance studies of Yorke, Murgatroyd and 
Hawking (1931); von Janecso (1931); Reiner, Leonard and 
Chao (1932) and Fisch] and Singer (1934) left no reasonable 
doubt that the trypanocidal actions of arsenic, antimony and 
“Trypaflavine” depended on their being taken up by the 
parasite. 

Hence it must be concluded that, in trypanosomiasis, 
triphenylmethane dyes interfered with therapy by preventing 
the parasite from taking up the drug. 

But how did this interference operate? It would probably 
be easy to answer this if one knew exactly how the chemo- 
therapeutic substances worked. Some knowledge of this 
kind was available, but not enough. In fact it might be more 
expedient to press for a _ better understanding of the 
phenomenon of therapeutic interference so as to use it as 
a biological tool for investigating the mode of action of 
curative drugs. Parallel investigations should bring mutual 
aid, and much more research ought to be planned along 
these lines. Many interfering substances had a weak 
chemotherapeutic activity of their own. 

The principal hypotheses covering the phenomenon of 
therapeutic interference were then outlined. 

In conclusion, Dr. Albert said that therapeutic interference 
was not only a valuable scientific tool; it was also the cause 
of frequent therapeutic failures in everyday medical practice. 
These facts made it a two-edged weapon and constituted two 
good reasons for studying it. 

Dr. F. H. Shaw (Melbourne) then discussed the mode of 
action of alkaloids, with special reference to adrenaline 
and quinine. The material used was the action of quinine, 
calcium, adrenaline, yohimbine and other alkaloids together 
and separately in the body. He also spoke of the actions 
of some tertiary compounds and their corresponding 
quaternary derivatives. The group responses of the body 
to these substances of different ionic properties were very 
interesting. 

Professor S. D. Rubbo (Melbourne) said that of the count- 
less antibacterial substances of synthetic and _ biological 
origin only a few were effective in chemotherapy. It was 
of interest therefore to try to decide on what property or 
combination of properties chemotherapeutic activity was 
determined. 

A chemotherapeutic substance might be defined as one 
which interfered with the growth of parasites in vivo with- 
out exercising any significant damage to the host or host 
cells. This definition implied a study of two systems, one 
the drug-parasite system and the other the drug-host 
system. 

A prerequisite to any prediction of in-vivo activity is a 
knowledge of in-vitro action. Unfortunately, there was no 
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recognized method of assessing the in-vitro 
intibacterial agent, so that it was frequently 


from different 


ernationalls 
ivity ol an 
possible to compare results coming 
ratories 

used in determining 
terlostath dilution 
hod in which the highest dilution of the substance capable 
inhibiting growth in suitable media was 
ed The second method depended on the ability of the 


solution contained in a small 


n general, two main methods were 
activity The first was the serial 
orgunismai 
tance to diffuse from a 
resting on an inoculated agar surtace and meusuring 
zone of inhibition of growth 
With few exceptions those working with 
emicals chose the serial dilution technique whereas those 
rking with antibiotics used the cup Both tech 

sense that details of 


This was the Oxford 


» assay synthetk 
issu.) 
jues were subject to abuse in the 
ocedure might be so arranged as to 
timistic estimates of antibacterial activity 
The principles governing the serial dilution method might 
briefly dealt with by describing experiences in the assay) 
over 400 substances 

Variables for consideration were: (a) the medium: (b) the 


encourage 


ganism used; (c) the size of inoculum; (d) the incubation 
eriod; (e) the interpretation of results 

The cup assay with which Professo: 

itle experience was of value in determining the 

mecentration in units of substances like penicillin 
reptomycin and was convenient in.determining the presence 

inhibitors of unknown concentration and unknown nature 
i extracts of plant and other tissues and in mould 
metabolism solutions It was of no value in comparing 
drugs of Known chemical constitution Further, it could 
equently be misleading to the naturalists, as had been 
instanced in recent work at Oxford. Osborn (1943) had 
examined extracts of 2,300 plants of which Spirea aruncus 
vas selected on the cup chemotherapeutically 
promising. Further work on the purification of the anti- 
hiotic from this plant disclosed, however, that the active 
principle by the serial dilution technique inhibited Staphy- 
lococcus aureus in concentration of only 1 in 4,000. This 
ow activity discouraged any further work on its chemo- 
therapeutic potentialities 

Apart from the basic already mentioned, othe 
workers, particularly Americans, had chosen more oblique 
methods of determining antibacterial activity For examplk 

1e influence of the drug on metabolic events such as oxygen 
iptake, carbon dioxide production, acid formation 
luminescence et cetera had already been tried and Professor 
Rubbo thought discarded. The measurements could be 
grossly misleading—streptococci took up oxygen in the 
presence of growth-inhibitory concentrations of sulphanil- 
imide; staphylococci respired in the presence of penicillin 
Photobacteria glowed in the presence of toxic concentrations 
of gramicidin et cetera. In short, the results were more 
striking for their lack of correlation with chemotherapeutic 
activity than for their correlation with it. 

Tests of bactericidal activity were not as frequently 
performed as tests of bacteriostatic activity, because the 
most important information required about the action of a 
drug in vitro was the inhibitory or bacteriostatic capacity 
It was assumed that the action of the drug in vivo was 
predominantly bacteriostatic. Other reasons included the 
technical difficulties associated with the bactericidal tests 
particularly when large numbers of compounds were being 
investigated simultaneously. Professor Rubbo recommended 
t simple method used in his laboratory, which consisted of 
suspending the test organism in fluid containing the 
inhibitory dilution of the drug, and taking t 
intervals, with a Pasteur pipette graduated to deliver fifty 
drops per cubic centimetre At each sampling, a drop of 
the inoculated material was transferred to a predetermined 
irea of blood agar or suitable medium for inoculation. In 
one instance, increase of the concentration of the chemo- 
therapeutic agent actually appeared to diminish its 
hactericidal action Further experiments of a _ desirablk 
ind informative kind on the action of chemotherapeuti 
igents in vitro were suggested, namely: the examination of 
wctivity against a wide range of bacterial types; the deter- 
mination of the influence of serum, lipoid, pH, oxidation- 
reduction potential, +thiol-groups, p-aminobenzoic acid, urea 
und tissue extracts on bacteriostatic activity and _ the 
determination of the ease with which drug-fastness might 
ve induced. 


Ritubbo had had but 


great 


assay as 


tests 


samples a 


J. E. Falk (Sydney) spoke about the technique of investi 
gations of the drug-enzyme relationship The results of 
such studies were difficult to correlate when they came from 
different schools because there was no international standard 
technique It was especially difficult when competitive 
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described a mathe- 
results which would 
Studies of the 
reveal the finer 
such 


inhibition was being investigated He 
matically sound method of assessing 
quantitative possible 

relationship would eventually 
mode of action of many 


from studies of the 


make comparison 
drug-enzyme 
details of the 
studies could not be divorced 


itionship 


drugs, but 
drug 


parasite drug-host re 


A speaker persistence of drug resistance 
in succeeding gene! what 


grounds to sserting that It was permanent in 


referred to the 


itions of organisms, and asked 
were the 
iny given strain of organisms For how many generations 
did it persist Had there been any investigations of drug 
irasites 

(Melbourne suid that there 

ind that it could be 


resistance in metazoan )p 
Professor 8S. D. Rubbo 
doubt that drug-fastness occurred 

permanent or temporary 

Professor R. D. Wright (Melbourne) said that the matte! 
of a cell becoming adapted to an environment or to the 
presence of a chemical was a very general on He instanced 
addicts and also referred to 
presence in the Intestine 

of enterokinase and disaccharidase, which, one had former) 
been led to believe d there from birth It had now 
animal had never ingested sugar, 


Certain 


the adaptation of morphine 


idaptive enzymes, mentioning the 


been shown that i 
the amount of inverta present was undetectable 
instances of adaptation » food were among the best proved 
examp!) acquired characteristics 
7 chemists we! ! 

fit bacteria ) i ! ve eded to be done 


chemotherapeutic agents 
before this 
reproduction rate of bacteria 
chemotherapeutk 
with 


ideal could be 
Wa rapid 
agents interterea enzyme 
reproduction, rather than with the processes concerned with 
existence He wondered whether, for instance, the implanta 
tion of a foetus could take place in a guinea-pig taking full 
doses of a sulphonamide drug In the experiments described 
by Dr. Albert, in which ascorbic acid interfered with the 
trypanocidal action of arsenicals in infected rats, it was 
possible that the trypanosome 
though not for existence In the absence of 
iscorbic acid, the drug ght interfere with the reproduction 
of the exert its full effect 


Dr ht 


Callaghan’s paper on “Th 


was ver possible that 


svstem concerned 


required ascorbic acid for 
reproduction 
trypanosome theretore 
Lemberg vdney) referring to M John 
Production of Aromatic Acids by 
Bacteria Adapted to Sulp! hiazole said that a strain of 
Bacillus coli which had become sulphathiazole-fast had not 
produced para-aminobenzoic acid. This suggested that it had 
become drug-resistant \ me other means Transferred 
to a medium whic! contain sulphathiazok the 
organism had devel ia new type of indole metabolism 
producing anthranil though it had not done this in 
the medium containing sulphathiazole 

Rubbo (Melbourne) said that even in a simple 
organism there were it least 100 
enzymes; it would be diffi required 
for reproduction t wv possible that by a knowledge of 
irrive at a knowledge 


Protesso1 
such as Bacillus coli 
ilt to say which were 
the chemistry of the drugs one might 
of the chemistry of 


L£anism 

L. French (Adelaide), referring to some experiments 
tioned by hiubls« said that Chick and Martin 
918, had published experiments showing that the relation 
disinfectant and its 


Profess« 


in 
shi 
effect on a bacterium w not a simple but an exponential 


met 
, 
! 


concentration of i 


» between the 


one and varied with different disinfectants He also referred 
to the work of Henry nd Sevag, who had doubted the 
Woods-Fildes theory 

Ih A. Albert (Sydney said that the 
not well regarded Recent disclosures of the 


work of Sevag was 
presence oft 
para-aminobenzoic acid in the molecule of pteroic acid made 
it seem likely that par: minobenzoic acid was an essential 
metabolite He did not think that the work of Chick and 
Martin, quoted by Mr. French, had any direct bearing on 
Ly Rubbo's experiment, in which an increased concentration 
ot a drug had shown a diminished bactericidal activity The 
irgument of Henry that para-aminobenzoic acid was not an 
essential growth factor did not preclude its 
importance as an antagonist to sulphonamides Dr. Albert 
paid a tribute to Professor Rubbo, who had been the first 
person to isolate para-aminobenzoic acid from yeast cultures 


necessurily 


Di Lemberg (Sydney), referring to the subject of his 
previous remark, said that the development of a new type 
reaction, producing anthranilic acid by a strain of 
Bacillus coli, had at first appeared to Mr. Callaghan and 
himself to lend some support to Sevag’s work, but as 
anthranilic acid was not developed in the medium containing 
sulphathiazole, it could hardly be concerned in the develop- 


of indole 








568 


in this 
from the 


ot nor did these experi- 


importance of the Woods- 


ment drug resistance 
ments necessarily detract 
Fildes theory. 
Dr Gottschalk 
the problem of permeability 
to interfering substances 
when was dealing with 
yeust were incubated 
fermentation occurred; if a 
was only the glucose 
ye extract (not the whole 
mixture of glucose and mannite 
Clearly this was a problem 
membrane Similarly, drugs 
permeability the cell membrane 


Dr. A. Albert (Sydney) that the 
therapeutic interference was a huge one 
question of permeability was a factor He thought that 
exhaustive studies of some pairs of interfering substances 
should made It was because of the complexity of the 
subject that one advocated fundamental studies as opposed 
to work with whole Fundamental studies, carried 
out from a purely scientific point of view, would eventually 
lead results practical value. At the same time 
empiricists were needed to provide if the use of the word 
in this connexion was permissible—serendipity. 

Fr. Draper (Adelaide) agreed with Dr. Albert in his 
advecacy of fundamental studies, but, as a physiologist, 
felt that one must not over-simplify these things. Referring 


case, 


asked Dr. Albert whether 
had been considered in relation 
It undoubtedly played a part 
whole For instance, when 
with glucose or mannite, 
mixture glucose and mannite 
fermented Yet when a 
organism) was used with a 
both sugars were fermented. 
permeability of the cell 
might compete for the 


(Melbourne) 


cells. 
either 
ot 


one 
cells 
used wis 


ist 
ot 


of 


whole subject of 


Undoubtedly the 


said 


tissues 


to ot 


to the work described by Dr. Shaw, he said that a fall in 
blood pressure might be caused by drug action at almost 
any point in the central nervous system. The point of 


action of even well-known drugs was still a matter of doubt 
In pharmacology there was a grave danger of assuming that 
drugs must act certain point 

that Mr. Draper 
work. The studies 
were not 


at a 
had seized 
on the 
yet complete 


admitted 
in his 
blood pressure 
R. D. Wright 

theory, drew 
acid in relation 


Dr. Shaw 
vulnerable 


drugs 


on a 
spot influence 


of on 


(Melbourne), referring to the 
an analogy between para- 
to bacteria and ascorbic acid 
in relation to the rat. The rat required ascorbic acid, but 
did not need to take it in its food it was a product of 
the rat’s metabolism. In the same way, the bacterium might 
require and provide its own para-aminobenzoic acid 


Dr. A. Albert said that Fildes, foreseeing this suggestion, 
had said that it was likely that the para-aminobenzoic acid 
and similar substances played the part of hormones to some 
organisms and vitamins to others. Summing up, he said 
that there had perhaps been a note in the discussion sug- 
gesting that the chemists were taking over the subject of 
chemotherapy. was not Chemists could help, but 
it must be remembered that the subject was fundamentally 
a biological one 

Professor R Db 
principal speakers 
the discussion 


Professor 
W oods- Fildes 
aminobenzok 


as 


This so. 


three 
in 


to the 
taken part 


tribute 
had 


Wright 
ind to 


paid a 
others who 


Education in Australia. 

his presidential 
“Is Progressive 

asked what was 


G. 8S. Browne (Melbourne) 
Section J discussed the 
Shackled in Australia?’ He 
meant by progressive education and said that it was 
learning by living It was education which was described 
by the English Ministry of Education as being “thought of 
in terms of activity and experience rather than knowledge 
to gained facts to be stored” It was education in 
which there was a purposive aspect from the pupil's point 
of view. It was not a situation in which traditional subjects 
were put above challenge by scientific method. This meant 
schools which were happy democratic communities, full of 
interest and reality and activity, where the educational 
programme was fitted to the children and not the children to 
the programme. It meant oral teaching and more 
pupil activity, investigation, group activities and cooperative 
work. It did not involve any sacrifice of thoroughness, but 
it meant a psychological approach to the work rather than 
a traditional approach In Australia at present there were 
many good examples of progressive education and _ its 
principles were beginning to permeate all school work. But 
too much oral teaching was still used and the viewpoint 
was too traditional 

Professor Browne then asked what were the shackles, 


Professot 
address to 
Education 


in 
subject 


be or 


less 


He 


described five 
The first had to do with the type of educational adminis- 
tration in Australia The Australian centralized system 
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had many achievements to its credit, but it tended 
standardize and stereotype courses and procedure. It 

by nature authoritarian and did not encourage freed 
It tended to keep education to itself; there was not enw) 


publicity, no real attempt was made to sell education to 


community and to encourage local interest. 
The second shackle was uncertainty about educati 
objectives. The community did not seem to have 


sense of educational objective, and was not sure what 
being attempted. If an attempt was being made to deve! 
in Australia a genuine social democracy, Australian scho 
needed much more freedom for both teachers and pupils 

The third shackle was lack essential equipment a 
amenities. Only the church schools seemed to be able 
have small classes. With large classes progressive educati 
was almost impossible. State schools often were badly 
need of libraries, school assembly halls, good playing field 
hygienic equipment, beautiful surroundings. 

The 
Nursery 
education 


of 


dominance of examination 
the principles of progressi 
Primary schools were movi: 
steadily in that direction. But the secondary schools we 
still worshippers of the goddess of examinations. The 
were many liberal movements afoot, but, when a comparis« 
was “uade with the situation in England and Scotlan 
Australia had still a lot of shackles to knock off. 

The fifth shackle was lack of teachers. Nothing could | 
done without a plentiful supply of enthusiastic and capab!: 
teachers, carefully recruited and trained... Australia was mn 


fourth shackle was 
schools expressed 
very effectively. 


getting them. The services were too standardized wit! 
seniority lists shackling the bright young adventurous 
spirits. It was necessary to make provision for rapid 
advancement of brilliant younger men and women. Then 
with a new charter for teachers, a recruiting campaig: 
should be started for more teachers and for a better con 
sideration of them by the community. 

Professor Browne then made some suggestions. 

First for the psychologists. Educational psychology had 
done excellent work in measurement, aptitude tests and 


the study of atypical children. But it had not given muc! 


of a lead in the social psychology of education—what «a 
teacher should know about the emotional reactions and 
behaviour problems of adolescents, for example. Could 
psychologists give more information about the psycholog) 
of good teaching, of progressive methods of presenting 
material? Less emphasis was needed on clinical and 
statistical psychology and more guidance for the teache: 


about that very important person, the average boy or girl 

Secondly, for the federal office of education, Professo: 
Browne said that there should be all-Australian summe: 
schools for teachers from all States dealing with pro- 
gressive methods in all fields of education. These would 
have a far-reaching influence. They could be held in each 
State in turn. 

Thirdly, for the federal office of education, Professo1 
Browne suggested that on the general plan of the Army 
and the Royal Australian Air Force schools of administra- 
tion, there should be established a school of educational 
administration. At present educational administrators grew 
up within their own service, stage by stage, attaining a 
responsible post late in life; they would not alter the 
system very much. A school of administration, surveying 
the best procedures in all progressive countries, might 
encourage that flexibility and freedom which Australian 
systems at present needed. 


University Decentralization. 


J. D. G. Medley, Vice-Chancellor of the University of 
Melbourne, in an address to Section J entitled “To What 
Extent is University Decentralization Feasible?” outlined 


the proposed experiment to be undertaken at Mildura by the 
University of Melbourne. The first-year students of the 
faculties of medicine, dentistry, architecture, science and 
engineering would be accommodated there. 

Mr. Medley described four different methods of decentraliza- 
tion. The first was the establishment of a university college 
giving complete degree courses; the second consisted of a 
university branch catering for detached years of existing 
courses; the third was the founding of a complete new 
university; and the fourth a university branch giving a 
detached course plus additional preliminary training. He 
emphasized the prominence given to the consideration of 
all such plans now that the pressure in the universities had 


become so great and expressed the opinion that since 
universities must become increasingly dependent upon 
government funds, it would be a great pity if there was 
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diversion of such funds to decentralization 
these could be better spent in the 
decentralization of existing schools. In his opinion, there 
was no ideal size for a _ university The whole thing 
depended upon the resources of the university and its 
power to attract men of first-rate ability to its staff 

Mr. Medley ridiculed the idea that the 
decentralization should be adopted so as to benefit country 
dwellers, handicapped by their distance from centres ol 
learning. He contended that such a policy would result in 
a measles rash of universities scattered throughout the 
country, and that, in any case, brilliant students would still 
continue to come to the central university. 


tu be a great 
experiments, as 


process ot 


Reterring to the argument often put forward that Aus- 
tralia should have more universities, Mr. Medley stated 
that the strength of this argument depended entirely on 
whether or not the community would absorb new institutions 
existing universities for training. Australian 
universities were predominantly professional schools, and 
it was open to mild doubt whether the community could 
absorb those people who were in training at the present 
time. The medical men of the future might be forced to 
“take in each other’s goitres As a result, it might be 
possible that more universities of the same kind were not 
needed, but more universities of a different kind. This 
different kind of university, Mr. Medley suggested, should 
be an institution which would counteract the present 
insistence on technical and professional training by giving 
that “humane education’ which should be at the back of 
every complete citizen, and it was just possible that the 
Mildura experiment might provide the beginning of such a 
system. 

It would be interesting to see whether it would be possible 
to teach first-year subjects to a satisfactory standard away 
from a central university and in surroundings less elaborate 
than people had been led to believe were necessary. In 
any case, Gothic architecture and the atomic age went ill 
together. 

It would also be interesting to see whether the year in a 
closely knitted community, away from home and far from 
city distractions, would inculcate in the students a sense of 
responsibility which young people of the present day 
tended to lack There was a good deal of evidence from 
returned service people that their life over the previous 
five years had strengthened them in this direction 

In conclusion, Mr. Medley considered that if they were 
not satisfied that these conditions had been met by this 
experiment, it should be assumed that the time fo! 
decentralization had not arrived, but if they were satisfied 
on all counts they might be able to arouse sufficient public 
support to make it worth while going ahead along simila: 
lines on a large scale. 

Dr. K. S. Cunningham (Melbourne) expressed the opinion 
that if the Mildura experiment erred at all it was on the 
side of safety. It would, however, seem that the students 
would gain a lot and might do better through the absence 
of distractions. The experiment might affect the future 
development of university life. The geographical element 
should be considered in Australia and a full three-year type 
of university might not be justified in certain of the States 
Dr. Cunningham saw no reason why Australian universities 
should not be much larger than at present, without vertical 
decentralization. He considered the total economy of the 
country owed so much to what a university made possible 
that the expense was justifiable 


and use 


In reply to questions as to how the isolation’ felt at 
Armidale, owing to difficulties in meeting and having dis- 
cussions with people of similar cast of mind and interests 
would be overcome at Mildura, and what provision would 
be made for scieiuce teachers, who required to carry out 
research work while teaching, Mr. Medley explained that 
the only solution for overcoming isolation would be to 
allow staff members, senior and junior, to fly from the main 
university to Mildura and vice versa, twice weekly. The 
difficulty with regard to research facilities for 
teachers was not solved as yet, except, perhaps, in the 
case of botanists and who might find their 
material locally. 

Dr. H. H. Penny (Adelaide) stated that there were 11,000 
boys and girls in secondary public schools in South Australia 
with a resulting constant demand for higher knowledge. At 
present there was difficulty on the part of the universities 
in providing this knowledge If the numbers to the 
universities were increased, then the graduates in turn 
could staff more universities. Owing to the impoverishment 
of country life he would like to see an extension of 
universities, but only provided that the standard was kept up. 


science 


zoologists, 
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Professor G. S. Browne (Melbourne) expressed the opinion 
that too much apathy on the part of students was met with 
it the present time in university affairs—even of a sporting 
nature. It might be that the best conditions for the fostering 
of esprit de corps were to be found where there were rival 
universities in pairs, such as Oxford and Cambridge, Yale 
ind Harvard, Stanford and Berkeley It would be interesting 
to see whether more affection for the university would 
result at Mildura than at some of the present universities 


The Educational Opportunity. 

H. H. MacNeil, a former Rhodes Scholar and the lat« 
Headmaster of Wesley Melbourne, died suddenly 
two weeks before the association’s meetings opened He 
had completed his paper on “The Educational Opportunity 
before his death and it was read to Section J by the 
president of the 

The author stated that 
Australia there had been an 
education This had been effectively 
discovery of the atomic bomb, for education had become a 
self-protection The fundamental problem of 
tackled if the world was to continue 


College 


section 

within the last year or two in 
unprecedented interest in 
stimulated by the 


means ol 
cooperation had to be 
to exist 

Interest so fa had centred round the demand for better 
conditions for both pupils and teachers Propaganda had 
certainly awakened the community to the fact that there 
was a big educational problem, but over-stress in bad 
conditions had perhaps given the impression that the 
teaching profession was something to be scorned and not 
entered. Yet the keystone to the educational situation was 
teacher supply. Unfortunately recruits were not coming 
forward. What were the considerations that kept men out 
of the teaching profession? They could perhaps be listed 
as follows: (i) The prevailing materialism of a community 
that had largely lost its values (ii) 
Neglect by the education departments of the unique oppor 
tunity for recruiting men and women 


sense of spiritual 
from the services 
(iii) The disinclination of bright and original minds to devote 
themselves to the teaching of conventional subjects to dull 
pupils There was little conception of a 
interested community to be developed and 
Depressing effect upon ambitious young men of a _ fixed 
promotion system with seniority as its keynote. (v) Lack 
of recognition of the teaching profession by the community 
Men would survive hard conditions, poor slow 
promotion—or the best them would—provided they were 
given recognition. The teacher was often regarded as a 
man amongst boys and a boy amongst men 

What was the 
had to take matters into its own 
architect of its own fortunes The autho: 
establishment of a Roy Australian Guild of Teachers 
somewhat similar to the Scottish Educational Institute 
established by Royal Charter in 1851] It should have as 
its members all qualified teachers in Australia, from both 
State and private schools, and should speak with authority 
in all matters affecting the itself, on ethics 
etiquette, teachers and projected educational! 
changes It would vigorously oppose any attempt to make 
it into a glorified trades union Each State and district 
might have its sectional branch The guild should also be 
a common pool, from which qualified teachers might move 
when State to Stat and from 
church school to high school, or vice versa The teaching 
profession would then be able to present an unbroken front 
to the community—the establishment of a high-grade pro- 
such as that envisaged would be a 
serious step towards making the teaching profession dis- 
tinguished and attractive. The world took institutions as 
it took people, very largely on their own estimate of 
themselves 

In regard to the pupils 
existing opportunity to remedy 
Australian educational concept 
develop good democratic citizens, but citizenship was still 
taught from books and the educational had been 
sentimentalized to the extent of withdrawing from it any 
element of physical hardness. It should be remembered that 
a sense of adventure filled the whole being of the adolescent; 
his chief desire was to overcome situations and prove him 
self. He liked to feel his body tingling with fatizgue—those 
delicious aches and pains—-after a hard day's work 

Why not include in the secondary syllabus a 
discovery, the forestry camp for schools? Through this 
it was possible to provide the practice of citizenship and the 
acceptance of testing situations. The movement had 


school as an 
guided (iv) 


salaries, 


remedy for this? The teaching profession 
hands and 


suggested 


become 


profession 


Status ol 


necessity required from 


fessional organization 


Could advantage be taken of the 
radical weakness in the 
Australia was anxious to 


process 


first-class 








disastrous fires that devastated 
hardwood forests At ftirst the 
professional foresters but they 
undertook and carried out 


originated in 1939 after the 
so many of the Victorian 
idea met with ridicule of the 
found that the boys cheerfully 
the cutting up of fallen forest floor—-work 
regarded by the foresters as “not a white man's job W hen 
occurred in 1942 the boys were called 


trees on the 


the flrewood shortage 
in again and cut thousands of tons of firewood 

Might not this be developed so that each secondary 
school would send its boys, in teams of fifty, to a forestry 
camp for three weeks in each year? Each camp would 
cost about £1,500 to build and £3,500 a year to maintain, but 
the work done by the boys 
The Forest 
the plan 


would cover most of the expense 


Commission in Victoria was very keen about 


English experience tlong similar lines had been very 
uccessful The boys developed physically, they gained a 
great deal of knowledge about afforestation, they developed 
i characteristic cooperative discipline of their own, and they 
were conscious that they were earrying out a mans job 


ilong suitable lines could easily be worked 
Could any better offset to artificial unbiased 
imagined? He had mentioned two ways of 
using educational opportunity Both repaired 
deficiencies Neither was untried 


A similar plan 
out for girls 
conditions be 
serious 


Soft Woods in Australian Forestry. 


In his presidential address to Section K, G. J. Rodger, 
Director-General of the Commonwealth Forestry and Timbet 
Bureau, said that Australia must make a definite effort to 
produce her own timber needs, particularly in soft woods 
Present woods were totally inadequate and 
were being rapidly exhausted Native soft woods had not 
been supplying more than one-sixth of Australia’s total 
requirements and the remaining stands were being rapidl) 
exhausted It was estimated that to meet the increasing 
demands for soft wood for Australia’s growing population 
an intensely managed exotic soft wood forest estate of at 
least one million acres was needed Present knowledge in 
Australia did not indicate more than five hundred 
suitable for this purpose 


stands of soft 


acres 


The practice of forestry was an art which could be learnt 
only from experience, and in order to avoid mistakes, suit- 
ible foresters should be given the opportunity of obtaining 
practical experience’ in Europe where 
management had been evolved from centuries of practice. 


those forests of 


The Pathological Approach to Problems of Animal 
Disease. 
tfennetts (Perth), in his presidential address 
pathological approach to problems of 
inimal disease, said that there was an urgent need for 
specialist study in veterinary pathology During the past 
two decades bacteriological and parasitological contributions 
had heen made from the various 
Australia, but, during the same 
period there was little evidence of any corresponding 
interest in pathology It seemed hardly credible that this 
was due to any lack of appreciation of the essential value 
of careful pathological studies for facilitating diagnosis 
and explaining the nature of obscure problems in animal 
health and nutrition In order to emphasize the importance 
of a pathological approach, Dr. Bennetts reviewed the part 
pathological studies in the solution of a number 
of problems The following conditions common to both 
Western Australia and South Australia were considered 
Entero-toxemia of sheep, diseases due to cobalt and coppet 
deficiency or both (enzootic marasmus, ataxia of lambs and 
falling cattle, finally a 
breeding problem of sheep on dominant subterranean clovet 
pastures The last was being investigated cooperatively in 
Western Australia by a team of workers under the general 
direction of an investigational committee comprising Dt 
L. B. Bull, Mr A. J. Vasey, Professor Underwood, Mr 
F. L. Shier and Dr. Bennetts himself. The Australian Wool 
Board was providing financial assistance 


Dr. H. W 
to Section L on the 


of outstanding merit 
laboratories throughout 


played by 


disease of coast disease), and 


This breeding problem was characterized by three main 
manifestations: infertility, dystocia involving death of the 
full-term feetus, and prolapse of the uterus. These together 
during the past six years had been responsible for very 
low lambings and considerable ewe wastage throughout 
much of the subterranean belt" of Western Aus 
tralia Although the investigation was far from complete, 
comprehensive pathological studies had provided the key 
to an understanding of the real nature of the problem 
“affected” 


hormone) 


“clover 


There was very strong presumptive evidence that 
potent «mstrogen 


clover contained a (female sex 
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or cestrogen precursor. It was deduced that the variou 
manifestations resulted from a corresponding imbalance o 
the normal hormonal control of the reproductive system 

Attempts to isolate the substance chemically had not 
yet been successful. Its presence in herbage was assayed 
by determining pathological changes induced in experi 
mental animals. Experiments were proceeding designed to 
determine whether the potent factor was essentially charac 
teristic of a particular strain or strains of clover or whethe: 
it was an abnormal constituent of plants grown unde! 
certain environmental conditions 


Survey of Botany in the Soviet Union. 
In his presidential address to Section M, Professor E 
Ashby (Sydney) said that all scientific research in Russia 
was under one or other of three government controls: the 
Academy of Science, the Ministry’ of Higher Education, o1 
one or other of the industrial ministries. Botanical research 
was centred mainly in three institutes of the academy 
the Institute of Botany in Leningrad, the Institute of Plant 
hysiology in Moscow, and the Institute of Genetics in 
Moscow: in a few universities and agricultural colleges; and 
in the Ministry of Agriculture. It was conducted on a very 


big scale. There were, for instance, 139 research stations 


concerned only with cereal crops, 17 with flax, 32 with 
potatoes, and so on. 
In non-experimental botany the chief accomplishments 


were: (a) the “Flora of the U.S.S.R.", of which ten volumes 
had been published and fourteen more were to come; (b) the 
vegetation map of the U.S.S.R., made by a team of thirty 
men equipped with every means of transport from aeroplanes 
to ice-breakers and camels; and (c) the intensive studies of 
vegetation in deserts and the arctic. 

Experimental botany for the most part followed traditional 
lines, and derived its inspiration mainly from the west. 
But there were some highly original researches on the 
control of flowering, on aging in plants, and on graft 
hybrids. Some of this work was based on the principles 
of dialectical materialism. At its best it was illustrated by 
the work of Krenke, who had devised methods for measuring 
“physiological age” as contrasted with “time age” in plants. 
At its worst it was illustrated by the work of Lysenko, whose 
technique was to discredit his opponents by innuendoes, 
and then to set up a “new genetics” based on unsound 
experiment and on appeal to authority reminiscent of 
medizval obscurantism. 


Classification in the Nervous System. 

Professor R. Douglas Wright (Melbourne) in his presi- 
dential address to Section N discussed classification of the 
nervous system. He said that the nervous system played 
such an important part in the behaviour of all parts of the 
body that some grouping of knowledge by classification was 
a necessary aid to its organization. In the past the priority 
of anatomical study and clinical diagnosis had established 
anatomical classification as the dominant basis of this 
subdivision. With the increasing knowledge of the physiology 
of the nervous system it became evident that this anatomical 
method might hold back a fruitful field of functional 
correlations and should be reduced to the position of a motif 
in a larger functional design. 

The first important branch of knowledge of the nervous 
system was that which dealt with the functional charac- 
teristics of the functional units of the nervous system: 
this dealt with the sensory, connector and motor neurones 
of the system. 

When one considered the whole nervous system it became 
apparent that Miiller’s law of specific energies could be used 
as a functional basis of classification. This law stated that 
sensory end organs were each most responsive to a particular 
form of energy change, for example, the retina to light, and 
if stimulated by any other means the sensation was one 
related to this energy. For example, if the retina was 
stimulated with a needle point there was no sensation of 
touch or pain, only of light. 

Applying this law to the whole nervous system, one found 
that the energy changes to which the nervous tissues were 
sensitive were: (a) light; (b) heat and cold; (c) chemical 
changes—(i) gaseous, such as carbon dioxide, oxygen et 
cetera, (ii) non-gaseous, such as water, salt, sugar, fat. 
protein et cetera; (d) mechanical forces including sound. 

At the normal levels these gave rise to discriminative 
perception; at excessive levels they gave rise to unpleasant 
or painful sensations. 

Further consideration showed that the anatomical arrange- 
ment of the nervous system was determined by these 
groupings. 
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The next problem in classification concerned the reaction 
f the body to these specific energy changes While reactions 
change were evident grouping In 


following 


pecific to each energy 


ach could be made into the 


Reaction 


Not regularly consequent 
on stimulus 
| 


Regularly consequent 
on stimulus 


| 
Localized Not Loci 


localized 


lized 


that the 


volition 


these problem 


retlex 


It was in 
onditioned 


groupings 
emotion and “arose 

The Effect of the Nutritional Plane upon the Reactions 
of Animals to Heat. 


Robinson and Professor Douglas H 
paper on the effect of the nutrit 
plane upon the reactions of pointed 
that it was often desired to raise heavy fat anima 
hot climates, but conflicting ideas were held whether 
feeding tropical and 
ropical conditions 

Experiments hed 
hens, Australorp 
border-Leicester-merino 
each kind were reared 
upon a low plane diet 
exposed to a hot 
and hot dry climates 
behaviour of the rectal temperature 
rate and weight loss was measured. 

It had found that in all animals studied the 
reactions of the high plane animals to hot conditions wet 
significantly higher than those of the low ne animals 
This was much more pronounced under the hot dry con- 
ditions When, after 69 weeks, the diets of the hens were 
reversed, the relative reactions of the two groups upon 
exposure to heat were reversed much more rapidly than tl 
body weights 

In anothe experiments, animals 
successively upon different diets which were of equal « 
value, but contained proportions of protein varying from 
5% to 28°5% Hens, a dog, a sheep and a pig were used 
After a week's feeding with a particular diet, the 
were exposed to a critically hot atmosphere for 
and the reactions were studied. In no case was any eviden« 
obtained that a high proportion of protein had any 
significant effect upon the reactions of the animals to 

The authors concluded that the 
current diet had a significant, and at times p! 
important, effect upon the reactions of animals 
conditions; but the proportion of protein contained 
diet was of no significant moment. 


Miss Kathleen W 
Lee (Brisbane), in a 
animals to heat 


rendered them unsuitable for 


white Ik 


ghorn 


cross-bred 


with 


pigs and 


been carried out 
middle-white 
sheep, in which animals ¢ 
high plane diet and 
Once a week each animal was 
atmosphere for seven hours Hot wet 
were used in alternate weeks The 
pulse rate 


hens 
some 1 


upon a some 


respirator) 


been 


series ol 


inlmats 


seven hours 


calori value 


The Action of Insulin and Anterior Pituitary Hormones 
in Relation to Carbohydrate Metabolism. 


Dr. A. B. Corkill and J. F. Nelson 
experimental studies on the action of 
pituitary hormones in relation to carbohydrate me 
They said that diabetes in man might be divided into two 
main types, (a) the insulin sensitive and (b) the insuli 
resistant In the latter it was probable that the diabetik 
state was due to other hormones interfering with the action 
of insulin There was considerable evidence that the 
diabetogenic hormone of the anterior pituitary gland might 
be implicated Experimentally, animals might be mad 
resistant to the hypoglycemic action of insulin by injections 
of suitable extracts of the anterior pituitary gland 
intensive treatment a true diabetic state might be produced 
In earlier studies with the diaphragm muscle of rat 
obtained from animals previously injected with anterio1 
pituitary extract, it had been shown that insulin was less 
effective in laying down glycogen This would suggest th 
the pituitary-insulin exerted in 
peripheral tissues In recent experiments Cori had 
hexokinase activity in muscle extracts prepared 
which had been injected with anterior 
Hexokinase activity was _ inhibited 
extended these their own findings. and it had 
been shown that in the isolated rats’ diaphragm obtained 
from animals treated witl interior pituitary extract thers 
down in the phosphorylation of 
interest to that in the 


(Melbourne) 
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reported 
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intagonism was 


trom 

pituitary extract 
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results to 
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oxveen con- 
relation 


insulin caused no increase in 
These facts were discussed in detail in 


pitultary antagonisms 


preparation 
sumption 

tou insulin and anterior 

Some Aspects of Carbohydrate Metabolism in the 

Ruminant. 

I. G. Jarrett (Adelaide in a 

carbohydrate meta l 1 the 

ruminants vel iract ived by 


st 
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said that the 
possessing complex 
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The Production of Amino Acids by Bacteria Adapted 
to Sulphathiazole. 


P. Callagha Sydney) read a paper on the production 
of aromatic ; } icids by bacteria adapted to 
thiazol He i that Woods had first shown 


p-aminobenzoi capable of reversing the 
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conclusive, because the acid was detected either by unspecific 
chemical reactions (Bratton and Marshall reaction) or by 
microbiological assay, which was of doubtful specificity 
Rubbo and Gillespie had succeeded in isolating p-amino 
benzoic acid from yeast, but no similar isolation had been 
reported for sulphonamide-resistant organisms 

Lemberg and Callaghan had developed methods of 
considerable specificity for separating aromatic amino acids 
from culture media. These depended on a combination of 
the diazotization and coupling reactions with chromatography 
of the resulting dyes 

It had thus been shown that Bacillus coli adapted to 
sulphonamide produced no more p-aminobenzoic acid than 
unadapted organisms, and that the sulphonamide fastness 
could not be attributed to the p-aminobenzoic acid 
synthesized by the organism. Of the aromatic amino acids 
produced, p-aminobenzoic acid formed the smallest portion, 
anthvanilic acid the next, and a third substance was 
frequently present in considerable amount. There was 
some evidence to suggest that under the conditions of the 
experiment the dye was derived by an abnormal coupling 
reaction from anthranilic acid. No other diazotizable 
imino acids were detected 

This work demonstrated clearly the danger of determining 
p-aminobenzoic acid in biological fluids by means of the 
Bratton and Marshall test. Grossly erroneous results might 
be obtained unless it could be shown that no arylamine other 
than p-aminobenzoic acid was present. 

The results did not affect the applicability of the Woods- 
Fildes theory; they necessitated, however, the search for a 
different explanation of drug-fastness from that already 
mentioned Such an explanation would be the substitution 
of a different enzyme system for that of which p-amino- 
benzoic acid was the substrate, when the latter system was 
blocked by sulphonamide. 

One important observation made in the course of this 
work was the great variability of the metabolism of Bacillus 
coli over a period of time. There was no relationship 
demonstrable between the amount of sulphonamide to which 
the organism was resistant and the arylamine production, 
the latter fluctuating greatly in the course of weeks or 
months This in itself rendered any connexion between the 
two phenomena unlikely. 

The biochemical work reported had been carried out by 
Dr. Lemberg and Dr. Callaghan Dr. Goldsworthy and Dr. 
Tandy had been responsible for the bacteriological side of the 
investigation, including the development of sulphonamide- 
resistant cultures and their maintenance over long periods. 


The Biochemistry of Prothrombin. 


Dr. P. Fantl and M. Nance (Melbourne) described studies 
on the adsorptive power of various colloidal suspensions 
towards prothrombin. A great variety of substances such 
is tertiary calcium phosphate, various forms of colloidal 
aluminium hydroxide, magnesium hydroxide and barium 
sulphate had been examined. 

The adsorbates had been analysed for total nitrogen 
concentration Since the protein concentration in the 
adsorbates varied greatly and was higher than expected, it 
appeared that these substances did not absorb prothrombin 


only. Barium sulphate and more especially barium carbonate 
had been found = suitable for removing prothrombin 
preferentially to other plasma proteins. In a series of 


specimens of normal human plasma it had been found that 
17 to 25 milligrammes of protein nitrogen per hundred 
millilitres of oxalated plasma were removed with the pro- 
thrombin fraction. All the nitrogen was present as protein. 

In experiments in which a fractional adsorption of pro- 
thrombin with increasing amounts of barium carbonate was 
carried out, plasma containing varying amounts of pro- 
thrombin could be prepared, and the results of protein 
estimations on the adsorbates agreed with the expected 
percentage reduction of prothrombin as shown by the 
clotting time of the treated plasma. In this way it appeared 
to be possible to correlate actual amounts of prothrombin 
estimated by a chemical method, with the estimation by 
clotting time. Evidence was produced to show that barium 
carbonate did not destroy prothrombin and was probably 
inert to other plasma constituents. 

It was possible to elute prothrombin from the adsorbed 
state, and the isolated compound was assayed with various 
thromboplastins and purified fibrinogen preparations. Such 
a system was active as far as clotting power was concerned, 
and thus would negativate the assumptions of Quick and 
Nolf, who had postulated a more complex structure for 
prothrombin It had been observed, however, that the 
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reaction rate of this synthetic system was rather slow 
Maximum activity was attained after a preliminary incuba 
tion period of approximately an hour. If on the other hand 
the isolated prothrombin was added to prothrombin-fre+ 
plasma, thrombin formation proceeded at a much greate: 
speed. It was concluded from these experiments that pro 
thrombin isolated from human plasma was the only pre 
cursor of thrombin, but that normal plasma contained ir 
addition to prothrombin an accelerator of thrombin forma 
tion This accelerator had been prepared from oxalated 
plasma in a mixture with fibrinogen. If such preparations 
were tested on isolated prothrombin, maximum activity was 
obtained without preliminary incubation. 


Tropical Fatigue and Warfare. 

Professor Douglas H. K. Lee and R. K. Macpherson 
(Brisbane) discussed the question’ of tropical fatigue and 
warfare. They pointed out that with the control of infective 
agencies such as malaria, the effect‘of climatic factors upon 
the efficiency and health of combatant forces in the tropics 
had become a matter for closer investigation. The conduct 
of military operations in the South-West Pacific Area had 
provided both the opportunity and the necessity for an 
investigation of the nature, incidence and control of “tropical 
fatigue”. 

In a field survey under joint arrangements by the Aus- 
tralian Military Forces and the Royal Australian Air Force, 
a systematic study was made of 1,507 ground-crew members 
of the Air Force serving in the combat zone, and of 250 
ground-crew members stationed in southern Queensland. 
Records had been made in each case of relevant factors 
such as preembarkation service; length of tropical service; 
mustering; incentives; subjective and objective estimates 
of efficiency; nature, intensity and duration of work; medical 
history. Measurements had been made and recorded of 
objective indices such as stance, gait and dress; height and 
weight; circulatory reactions to tilting; rate of sweat loss 
and evaporation; the result of the Harvard pack test and 
of the subacute exercise test. Correlation of objective 
indices with length of tropical service and other items had 
been sought statistically and, where they were significant, 
regressions determined. 

Subsidiary investigations had been made of weight loss, 
skin disease, surface brightness, and the effect of jungle 
patrols. 

The main facts emerging from a statistical analysis of 
the data obtained were as follows: 

1. The Harvard pack test index in tropical personnel 
showed the following associations: (a) a reduction of 0-06 
unit per week of previous tropical exposure; (b) a reduction 
of 0-18 unit per week of tropical service; (c) a rise with 
the intensity of the mental work customarily performed; 
(d) a close association with the subject’s own estimate of 
his efficiency; (e) a significant reduction in the driver- 
dispatch rider group. 

2. Only a slight increase in vasomotor instability was 
discernible in tropical personnel. Pulse rates and blood 
pressures were relatively unaffected. 

3. While tropical personnel showed slight losses of weight 
as compared with controls, there was no evidence that this 
was progressive. 

4. Fifty-seven per centum of personnel (average tropical 
service 31°77 weeks) had contracted some skin disease, 
although usually of mild or moderate degree. 

5. As against the relatively slight objective findings, there 
was no doubt that reduced efficiency was widespread in 
the Royal Australian Air Force ground crews. This was 
revealed by officers’ replies to questions, lowered subjective 
estimates of efficiency, undue complaint by the men of minor 
affections and increased attendance for medical attention. 





While climatic effects per se could be cited as the major 
cause of skin affections, and a contributory cause of general 
inefficiency, the observers had been led to the conclusion 
that personal and psychological factors were of paramount 
importance, and that much of the inefficiency was preventible 
by realistic handling of these factors. 


The Theory of Function of Respiratory Enzymes. 


Dr. R. Lemberg (Sydney) discussed new aspects of the 
theory of function of respiratory enzymes. He said that 
respiratory enzymes were defined as cell catalysts which 
transferred hydrogen (or electrons) from a donor molecule 
to oxygen or hydrogen peroxide. This view was of general 
applicability if in the case of the cytochrome system the 
cytochrome oxidase-cytochrome c complex (Stotz, Altschul 
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Hogness) was considered as a unit, and if in the case ol 
hydrogen peroxide was assumed to act as a 
irogen acceptor as well as a hydrogen donor. 


ilase, 


hemically the respiratory enzymes were hemoproteins 
ch owed their high catalytic activity to combinations otf 
natin with specific proteins in a_ specific manner 
matin and its simpler compounds had some of the 
perties essential for the catalytic action of the enzymes 
mbination with oxygen and hydrogen peroxide) in a 
imentary way; they also reacted with the specific enzyme 
bitors, such as carbon monoxide and cyanide. They 
e, however, much weaker catalysts, and qualitative 
rences between enzymes and hemet:n could 
ited out. 
he protein not only provided the anchoring ground fo! 
hydrogen donor, it also profoundly influenced the 
perties of the hematin iron. It made it able to combine 
h oxygen to a stable ferrous compound in hzmoglobin 
i to an unstable one in the respiratory ferment, or to 
nbine with hydrogen peroxide to a rather stablk 
ind in peroxidase and to a very unstable one in catalase 
mbination of hematin with protein per se did not increase 
catalytic activity; hemoglobin was a poor oxidase, 
ilase or peroxidase; normally catalase was peroxidatively 
ctive and peroxidase catalatically inactive. 


also be 


com- 


respiratory enzymes 
specificity, for 
should also be 
of reactive 


regu- 


’revious theories of the function of 
d not paid sufficient attention to this 
mple, the radical chain theory This 
ted for the reason that the assumption 
e radicals contradicted the biological principles of 
ted control. In physiological reactions reactive radicals 
ere avoided, partly by resonance stabilization, and more 
portantly by the occurrence of reactions inside a complex, 
h as oxygen-cytochrome oxidase-cytochrome c hydrogen 
onor or hydrogen’ peroxide-peroxidase-hydrogen donor 
Michaelis, Szent Gydérgyi). 
rhe following factors were of importance for the explana- 
tion of the protein specificity: (a) stereochemical con- 
figuration of the protein and type of linkage between 
protein and hematin; (0b) stabilization of the valency of 
ie hematin iron (ferrous, ferric); (c) appropriate spots 
combination for the hydrogen donor in the protein part 
the enzyme molecule; (d) the presence, in appropriate 
sitions of the protein part of the enzyme molecule, of 
ydrogen donor or acceptor groups which took part in the 
eaction as intracomplex carriers. The last aspect had so 
Lemberg therefore dis- 


I 
I 
I 


ar received no attention, and Dr. 
cussed it more fully. 

theory of the function of respiratory 
enzymes was developed which, while explaining the 
specificity of the enzymes, also led to an understanding of 
changes in catalytic behaviour which could be noticed under 
certain conditions. Under special conditions catalase could 
act as peroxidase (“coupled oxidation of alcohol”, auto- 
destruction, anticatalase action), peroxidase as oxidase 
idihydroxymaleic acid oxidase) or catalase (hydrogen 
peroxide excess). Oxidative and peroxidative reactions of 
hemoglobin were of no significance for its physiological 
purpose, but were of great interest with regard to its 
oxidation to methemoglobin and its physiological 


On this basis a 


break- 
down to bile pigment. In the autoxidation of hemoglobin 
and in the activation of the oxygen of oxyhzemoglobin by 
acidification or denaturation hydrogen donor groups of the 
globin could be shown to enter the reaction. On this basis 
i. theory of the processes occurring in the oxygen-cytochrome 
oxidase-cytochrome c complex was developed. 

By experiments on the azide inhibition of catalase it was 
shown that Keilin’s theory of catalase function was incorrect 
A new theory was developed in which it was assumed that 
a specific group in the protein part of the catalase molecule 
accepted the hydrogen from hydrogen peroxide in_ the 
hydrogen peroxide catalase complex; it was assumed that 
in this case the hydrogen peroxide bound to the hematin 
iron acted as hydrogen donor, that bound to the protein 
or reacting with the protein as hydrogen acceptor 

Dr. Lemberg held that the abnormal reactions enumerated 
could be understood if, in addition to valency changes of 
the hematin iron, changes of the hydrogen donor and 
receptor groups in the protein part of the enzyme molecule 
were postulated. He drew attention to the heuristic value 
of this hypothesis. 

The Uric Acid Content of the Integument. 

Dr. A. Bolliger (Sydney) read a paper dealing with the 
irie acid content of the integument. He said that uricotelic 
metabolism with uric acid as principle and product occurred 
n birds, snakes and lizards, and it had been known for 
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some time that the shed skin of the snakes contained con- 
siderable amounts of uric acid. Recently it was observed 
by Dr. Bolliger that the feathers of birds contained ten to 
twenty times as much uric acid as did their blood In a 
number of birds it was found that a considerable amount of 
the urate occurring in the plumage could be readily removed 
by cold water. This indicated a possible route of excretion 
additional to the renal passage 

Somewhat unexpected were the findings in 
which, with the exception of primates and the 
coach hound, were ureotelic in their nitrogen 
Generally speaking, all mammals examined were 
contain uric acid in the kKeratinous appendages ol 
skin in excess of the amount present in the blood Those 
with a low uricolytic index such as man, 
Dalmatian coach hound had a low uric 
acid content in their hai: In, addition, all other breeds 
of dogs had a high uricolytic index and the hair of those 
examined contained about ten times as much uric acid as 
that of the Dalmatian Values as hfgh as 500 milligrammes 
per centum were encountered in the hair of the rabbit, and 
in the majority of mammals tested so far the urate content 
exceeded 100 milligrammes per centum The ungulates, on 
the other hand, were characterized by values below 100 
milligrammes per centum 

Uric acid was also found to occur in other types of 
keratinous appendages of the skin horns, hoofs 
claws and quills, and from the constant occurrence of urates 
in all types of keratinous integument it was concluded that 
uric acid was a constituent of the protein keratin On 
the other hand, it was removed with remarkable ease by 
hot water from these mammalian keratinous appendages 


mammals 
Dalmatian 
metabolism 
found to 
their 


mammals 
chimpanzee and 


such as 


The uric acid content of 
their position on the body 
on the dorsum than on thi 
In normal human beings 
encountered and pubic hair was frequently 

higher uric acid content than head hair: 
renal insufficiency markedly increased uri 
the pubic hairs had been encountered 


hairs frequently varied with 
being sometimes much greater 
abdominal surface o1 versa 
such differences had also been 
found to have 

In cases of 
acid content of 


Chemical Structure and Enzyme Specificity. 


Dr. Alfred Gottschalk (Melbourne) read a paper on some 
aspects of the relationship between chemical structure and 
enzyme specificity He said that when a single enzyme was 
acting on several their molecular 
structures exhibited a common pattern which might com 
prise larger or a smaller portion of the substrate 
molecules concerned In the case of yeast hexokinase the 
molecular structure of its substrates could not be identified 
by experiments at 25 Cc. or higher temperatures for the 
following reason: On _ solution in water, the crystalline 
hexoses exhibited mutarotation which mainly consisted in 

reversible interconversion of the a and § and of the 
pyranose and furanose modifications of the individual hexose 
At room temperature equilibrium between various 
modifications of a hexose was quickly established At 0° C 
and pH 4:5, however, mutarotation proceeded very slowly, 
so that for an interval of twenty to thirty minutes one well 
defined sugar modification only was present Fermentation 
experiments carried out at 0° C. had revealed that of the 
various hexoses a and § glucopyranose and § fructofuranose 
were readily consumed by the living yeast Mannose, either 
in the a or § pyranose form. and fructopyranose were not 
appreciably fermented under these conditions. Fructo- 
pyranose was unfermentable owing to the lack of an 
esterifiable -OH group at carbon atom six; d-mannose was 
infermentable at 0° C. because, as was shown by experi- 
ments with dried yeast, it was unable to penetrate the cell 
membrane at 0° C. within the limited time 

Dr. Gottschalk discussed the atomic grouping common to 
the fermentable hexose modifications and suggested that 
the active groups of the hexokinase protein most probably 
made contact with the hydroxyl groups attached to carbon 
atoms 3 and 4 of the fermentable hexose. 


capable of substrates 


these 


The Synthesis of Porphyrins and Hzemoglobin in the 
Animal Body. 

Dr. R. Lemberg (Sydney) discussed the synthesis of 
porphyrins and hemoglobin in the animal body. He said 
that a satisfactory theory of the porphyrin synthesis in 
the animal body must account for the following facts: The 
predominant synthesis of protoporphyrin IX which became 
incorporated in the hemoglobin molecule, the formation of 
smaW amounts of coproporhyrins I and III, the absence of 
other isomerides, and the formation of uroporphyrins I and 
III in porphyria 








The theories of Rimington and Dobriner, who, like most 
other workers, assumed an ascending carboxylation, failed 
to give a satisfactory explanation of these facts Turnet 
had first assumed progressive decarboxylation of porphyrins 
or their precursors, but in other regards his theory was 
equally unsatisfactory 

The facts known on the synthesis of porphyrin in yeust 
and on the incorporation of labelled carbon and nitrogen 
indicated that porphyrins were synthesized from products 


of carbohydrate metabolism and ammonia or glycine It 
was shown that the formation of pyrrole or pyrrolidone 
precursors, of the nature required for the synthesis of 


uroporphyrin C€with acetic and propionic acid side chains), 
was easily conceivable as due to condensation of ketoacids, 
such as a-ketoglutaric or succinylacetic acid, with ammonia 
or glycine In fact such a pyrrolidone compound had been 
isolated in 1931 from the liver by Dakin and West 

Such syntheses led to pyrroles which in addition to the 
side chains in the §8-positions had also one of the a-positions 
substituted by «a carbon atom, which later provided some 


of the methene bridges of the porphyrin The importance 
of this for the theory of porphyrin synthesis was pointed 
out It explained why only two types of dipyrrolic com- 


pounds (type abab, mono-substituted in @) and type abba 
(disubstituted in a) could be formed, the former by auto- 
condensation, the latter by condensation with formaldehyde 
or formic acid, and also why only types I and III of 
porphyrins arose 

It was assumed that the acetic acid groups, very labile 
im vitro, were normally decarboxylated to methyl (uro- 
precursors — copro-precursors), and that only one of the 
two dipyrrolic precursors with methyl and propionic acid 
side chains (type abab) underwent oxidative decarboxylation, 
which transformed the propionic acid side chains to vinyl 
groups In this way the formation of protoporphyrin LX 
with small amounts of coproporphyrins I and III and the 
lack of other isomerides could be explained The synthesis 
of the protoporphyrin and the incorporation of iron in the 
hemoglobin molecule probably proceeded “in the lap” of 
the globulin 

This theory required fewer unproved hypothetical assump- 
tions than any of the previous theories. Dr. Lemberg 
of porphyrin 


discussed its significance for the understanding 


formation in diseases 


Some Reversible Actions of the Blood Pigment and 
their Relation to the Formation of Green Derivatives. 


H. F. Holden (Melbourne) in a paper on reversible reac- 
tions of the blood pigment said that a number of reagents 
that denatured (irreversibly) oxyhzemoglobin could convert 
hemoglobin into substance whose spectra resembled that 
of denatured globin hemochromogen. On the lowering of 
the concentration of the reagents these substances reverted 
to hemoglobin Some of the same class of reagents were 
imong those most active in promoting the formation from 
hemoglobin of green pigments with absorption bands in th 
red region of the spectrum when in their presence oxy- 
hemoglobin was treated concurrently with sodium hypo- 


ulphite and oxygen This class of reagents included 
sodium benzoate sodium salicylate, sodium benzene 
sulphonate potassium iodide and ethanol Other reagents 


which in low concentration promoted the formation of such 
green pigments had a direct dpenaturant action on hzwemo- 
globin in higher concentratior Such were pyridine, phenol, 
formaldehyde and ammonium thiocyanate 


The Aural Effects of Blast. 


Dr. G. Reid (Sydney) discussed the aural effects of blast 


He said that artillerymen had been audiometrically examined 
before ind after exposure to gun blast, the blast pressure 
curves being recorded with a Piezo gauge and cathode ray 
oscillograph, Peak pressures ranged from 0°25 to 8-0 pounds 
per square inch Medical students had been exposed in the 
laboratory to a peak pressure of three to four pounds pe 


square inch 

The results showed considerable individual variation in 
susceptibility With successiv rounds the loss of hearing 
increased until further rounds had little or no effect The 
order in which deafness developed with respect to frequency 
ind the final shape of the audiogram depended on a “pattern 


of damage peculiar to the individual, but in general, deaf- 
nes iffected mainly the upper range (extending as low as 
"56 cycles per second) This deafness was of cochlear or 


nerve origin 
Loss of hearing lasted from several hours up to several 
days. recovery following roughly an exponential curve with 


respect to time 
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Other things being equal, the degree of hearing s 
depended mainly on the peak positive pressure. Rupture 
of the eardrum occurred in one subject exposed 1 
pressure of six to eight pounds per square inch. 

Cotton wool plugs were an inadequate form of ear ; 
tection 

Audiometric examination of artillerymen showed that of 
116 men without evidence of middle ear involvement, 
had peak losses in the worse eur greater than 30 decil 
The mean average hearing loss of the group was 
decibels. The corresponding figure for a group of 103 med 1 
students was 0°52 decibel. This difference was highly 
nificant All the types of audiogram met with in the st \ 
of permanent deafness were observed during the study of 
temporary deafness. 

Dr. Reid also discussed the relationship of temporary l 
permanent deafness to trauma 


The Separation of Thrombin into Two Components 

R. N. Lyons (Sydney) said that in the clotting of fibrinog.n 
by thrombin an intermediate between fibrinogen and fib:in 
was formed which differed from native fibrinogen A in tht 


it possessed free SH groups. Substances, particular|y 
quinones, which oxidized -—SH groups would convert this 
iltered fibrinogen to a fibrin gel. After reacting wit! 


fibrinogen A, purified thrombin could be separated into t 
components by adsorption technique. One component would 
convert fibrinogen A to the intermediate —SH form, the othe: 
component would clot this intermediate. Neither component 
alone would clot fibrinogen A, but a mixture of the two did 
so readily. Since pure thrombin could not be separated into 
components, nor would it clot the intermediate —SH form 
until it had reacted with fibrinogen A, Mr. Lyons suggested 
that thrombin was a unit which was divided into at least 
two components when reacting with fibrinogen A. 


Scientific Institutes. 

The Waite Agricultural Institute was visited by ov 
600 delegates to the congress. Exhibits of the work 
of the departments of agronomy, agricultural chemistry 
entomology, plant pathology and plant physiology wer: 
shown and visitors were able to view the garden at “Urrbre 
House” as well as the glasshouses, experimental fields 
meteorological instruments, grass garden and arboretum. 

The members of Section N made a tour of inspection of 
the department of human physiology and pharmacology in 
the University of Adelaide, and an inspection of the Institut« 
of Medical and Veterinary Science was made by Sections / 
I, and N. 

Excursions. 

A pleasant feature of the congress was the number and 
variety of excursions planned by the South Australian Com 
mittee. The Australian Chemical Institute arranged an 
excursion for Section B to the Tartrate Recovery Works at 
Tarac Limited, Nuriootpa, and Yalumba Winery, Angaston 
Excursions to Hallett’s Cove, Mount Lofty and Victo 
Harbour were made by Sections C, EF and P. The members 
of Section G (economics, statistics and social science) visited 
the community centre at Nuriootpa. 

Members of the Section of Anthropology visited the Mount 
Pleasant district where camp sites and native paintings i: 
Eden Valley were examined, and also made a tour of the 
Burra and Deep Creek to examine the intagliated carvings 
made by aborigines on flat stones in the bed of the creek 

For the members of Section K (agriculture and forestry) 
excursions to Roseworthy Agricultural College and Mount 
Crawford Forest were arranged, and at the end of the 
congress a party of twenty left for the south-east, to visit 
Mount Gambier, Millicent and the Ninety-mile Desert and to 
see the work being done in countering mineral deficiencies 
in pastures and forests. Sections M and P visited Mannum 
via Aldgate and Woodside, returning by Torrens Gorge. 

After the congress a party left for Port Pirie and Whyalla 
ind another party of seventeen made a tour of the Flinders 
Ranges. A group of about twenty geologists and anthro 
pologists went to Mount Painter, and another party of 
scientists went to Alice Springs 





Conclusion. 


This meeting of the association was the first held since 
1939, as it had been impracticable to arrange general 
meetings during the war years Reviewing the work of the 
congress, Dr. A. B. Walkom said that the difficulties of 
calling so many scientists together so soon after the war 
had been very considerable because of the shortage of 
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Victorian Branch of the British Medical Association will K. H. Pike (277438). A. S. Feddersen (257692), P. J. Whit 
held at th Medical Society Hall, Albert Street, East , (257695), R. W. M. Gray (267762 
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rhe appointments of the following officers are terminate 
Sir: The following case seems to me to be of sufficient on demobilization with effect from the dates indicated: (Tem 
interest to warrant publication. porary Flight Lieutenants) B. 8S. Skerman (277459), 2nd 
E.G.M., aged fifty-one years, married, a railway clerk August, 1946, C. R. Dines (277458), J. G. Opie (266846), 13U 
had most of his right leg amputated in March, 1917, in August y4e (Ex Min. N 236--Approved 2nd Octobe 
France for a gunshot wound two days after being wounded 1946.) 
The stump was healed in three months He has been The ppointment Flight Lieutenant A. C. Schw 
wearing an artificial limb since December, 1917 He had (257345) is terminated on demobilization with effee ror 
painful nerve bulbs removed on five occasions up to 1935 5th August 946 
He occasionally gets attacks of pain in the stump at about —_ 
vearly intervals, chiefly at night, and lasting for four to ten 
hours. He has had relief from heat and aspirin. His JOost-Oraduate Cork. 
prosthesis is an end-bearing one, on a _ three-inch tibial 
stump, and he can walk four to five miles in comfort a 
He came to me in May this year complaining of a right THE POST-GRADUATE COMMITTEE IN MEDICINE 
inguinal hernia of recent origin. Inguinal herniorrhaphy was IN THE UNIVERSITY OF SYDNEY 
performed on May 21 Premedication with a hypodermic 
injection of one-quarter of a grain of morphine and 1/100 of 
i grain of hyoscin was used. Spinal anestheesia was induced WEEK-END CouRst At WOLLONGON« 
with 1°8 millilitres of hyperbaric “Percaine” solution: 1} 
1 grain of ephedrine was given subcutaneously. There was = 
no difficulty in giving the spinal injection _THE Post-Graduate Committe it Medicine a tne 
As soon as the anesthesia took effect the patient began University of Sydney announces that week-end cours 
to experience severe pain in the amputation stump. It was will be held at Wollongong on Saturday and Sunday 
so severe that he cried out in agony and was not relieved November 2 and 1946, in conjunction with the Soutl 
by another one quarter grain of morphine. He described Eastern Medical Association 
the pain afterwards as being as though someone was kicking The programme of the course will be = follow 
the nerve endings. The pain did not abate till the anzsthetic 
wore off, when it went entirely. The herniorrhaphy was Saturday, November 2, 1946. 
by another quarter-grain of morphing He described the it the Wollongong District Hospital 
explanation to others . 
Yours, etc., HE pee Registratior 
Undated Baooxe Moca: 2.30 p.m The Management of Acute Intestinal Ol 
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_ _ 10 an Traumatic Surgery of the Hand Dr. K. W. Star 
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been promulgated in the Commonwealth of Australia Gazette. Mc Donald 
Number 187, of October 3. 1946. 2 pn Recent Advance in the Treatment of Sterility 
Professor Bruce T. Mayes 
CrrizEN Nava Forces or THE COMMONWEALTH. > P.M Atheroma and Essential Hypertension from the 


Clinical Point of View’, Dr. C. G. McDonald 


Royal Australian Naval Reserve. The fee for the course will be £1 1s., except for n 





The appointments of the following officers have been of the defence forces, who may attend without fee« 
terminated on the dates stated Surgeon Lieutenant- intending to be present are requested to notify Dr 
Commande Samuel Edward Lees Stening, D.S.C., ith Green, Honorary Secretary, Clinical Society of the 
December, 1945; Acting Surgeon Lieutenant-Commande1 Eastern Medical Association Port Kembla. as s 
John Francis Rutter, 25th June, 1946: Surgeon Lieutenant possible. 


Peter Orlebar Bishop, 25th June, 1946: Surgeon Lieutenant . . La . 
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